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OF  THE  CITY  OF  NEW  YORK. 


Paper  Na  70 

Presented  February  28,  1912. 


MUNICIPAL  PROBLEMS  OF  TERMINAL  FREIGHT 

TRANSFERENCE. 
By  H.  MoL.  Harding.* 


With  Discussion  by 
Sidney  W.  Hoag,  Jr.,  R.  P.  Bolton,  Percy  C.  Barney  and 

H.  McL.  Harding. 


Freight  terminals  and  the  operating  conditions  whereby  there 
can  be  rapid  and  economical  transference  of  miscellaneous  freight 
have  not  until  recently  been  a  matter  of  moment  to  municipal 
engineers.  A  freight  terminal,  whether  for  rail  or  water-borne 
freight,  formerly  came  within  the  province  of  the  railway  engineer 
and  the  steamship  superintendent.  In  the  United  States,  cities 
in  the  past  have  had  little  if  any  ownership  in  their  water-fronts. 
The  wharves,  piers  and  bulkheads,  and  the  structures  upon  them 
belonged  either  to  private  owners,  to  steamship  companies  or  later 
to  the  railways.  That  a  city  should  have  any  control  over  a  rail- 
way terminal,  even  though  correlated  with  a  water  terminal,  is 
to-day  almost  an  anomaly  in  this  country,  although  such  combined 
terminals  at  the  larger  foreign  ports  are  under  the  jurisdiction  of 
public  authority.     There  are  a  few  similar  ports  in  this  country. 

Public  opinion  was  dormant  as  to  terminals,  their  importance 
and  their  equipment,  until  the  increasing  cost  of  freight  transpor- 
tation became  a  vital  factor  in  the  cost  of  living,  and  now  the 
cities  are  realizing  that  transportation  efficiency  is  a  terminal  prob- 
lem, and  that  the  transportation  expense  forms  a  large  part  of  the 
cost  of  what  we  eat  and  wear. 
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Within  the  last  few  years  there  has  been  such  a  change  of 
sentiment,  especially  regarding  the  water  terminals,  that  the  cities 
are  expropriating  these  water  gateways,  and  now  their  development, 
improvement  and  operation  form  an  important  feature  in  city  gov- 
ernment, and  there  is  opened  to  municipal  engineers  a  new  field 
of  activities  for  which  there  should  be  a  most  satisfactory  recom- 
pense. 

The  following  quotation  from  the  report  of  the  Montreal  Harbor 
Commission  gives  emphasis  to  the  above  in  connection  with  the 
design  of  terminals  and  construction  work  by  the  engineers. 

"The  engineering  profession  through  the  importance  placed 
upon  its  integrity  and  high  standing,  the  remuneration  it  commands, 
has  attracted  to  it  men  of  commanding  ability  and  executive  skill. 
They  study  not  only  the  technical  features  but  they  qualify  them- 
selves for  expert  executive  advice  and  take  a  prominent  part  in  the 
councils  of  commercial  and  corporation  boards." 

Therefore  among  the  duties  of  municipal  engineers  will  now 
be  those  which  call  for  a  study  of  the  direction  of  traffic  and  trans- 
portation, that  is  the  freight  movements,  and  the  location  of  such 
docks  and  terminals  as  may  be  essential  to  the  growth  and  progress 
of  a  city. 

For  the  improvement  of  any  individual  city,  there  should  be  a 
knowledge  of  railway  terminals,  water  terminals,  the  water  frontage, 
sites  for  docks  and  industrial  manufacturing,  warehouse  location 
and  other  features  of  the  whole  terminal,  and  a  study  of  how 
these  can  be  so  co-ordinated  as  to  secure  the  best  results,  and 
how  the  elements  of  the  terminal  should  be  placed  relative  to  each 
other. 

This  correlation  of  the  limbs  of  a  terminal  forms  an  essential 
part  of  the  engineering  work.  Instead  of  suggesting  special  ma- 
chines for  this  terminal  transference,  it  seems  best  to  lay  emphasis 
on  the  conditions  to  be  fulfilled  by  any  machinery,  and  to  leave 
the  selection  of  the  best  to  the  engineer  for  any  particular  location. 

Foreign  Port  Conditions. 

From  investigation  of  the  conditions  at  important  foreign  ports, 
it  was  ascertained  that  the  lowest  cost  of  freight  transference  was 
where  all  the  terminal  elements  were  under  one  control,  and  that 
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a  city  was  increasing  in  prosperity  where  its  engineers  planned  and 
executed  improvements  in  advance  of  actual  needs,  and  that  those 
cities  which  had  not  provided  for  the  future  were  surpassed  by  those 
whose  terminals  were  properly  constructed  and  equipped. 

Public  Ownership. 

New  York  was  one  of  the  first  cities  to  purchase,  in  some  cases 
to  re-purchase,  its  water  terminals.  After  securing  possession,  the 
City  first  leased  the  ground  to  transportation  companies,  then  con- 
structed and  rented  the  piers  and  finally  the  sheds  in  addition.  Now, 
following  the  example  of  foreign  ports,  it  should  supply  mechanical 
equipment,  so  as  to  correlate  the  railway  with  the  water  terminals. 
All  of  this  is  in  accordance  with  the  best  practice  abroad,  but  an 
advance  can  be  made  in  that  all  the  elements  of  a  terminal  may  be 
connected  as  one  unit. 

The  problem  for  the  City  of  New  York  has  after  many  years  of 
discussion  (some  twenty-four)  been  successfully  solved  under  the 
skillful  direction  and  by  the  almost  superhuman  efforts  of  the 
present  Commissioner  of  Docks  and  Ferries,  Mr.  Calvin  Tomkins, 
and  his  associates,  and  the  adoption  of  his  plans  only  awaits  official 
sanction.  Many  other  American  cities  and  states  are  for  the  first 
time  beginning  to  realize  the  intimate  connection  between  the 
prosperity  of  a  city  and  its  terminal  facilities. 

The  State  of  Massachusetts  with  the  City  of  Boston,  appreciat- 
ing this,  has  already  appropriated  $9  000  000  for  terminal  improve- 
ments and  equipment,  of  the  $25  000  000,  which,  it  is  expected, 
will  be  the  necessary  expenditure.  For  Boston,  there  have  been 
many  plans  designed  and  proposed,  and  those  illustrated,  even  with- 
out the  structures,  will  indicate  the  magnitude  and  importance 
of  the  work  to  be  initiated  and  supervised  by  the  municipal  en- 
gineers. 

The  State  of  Connecticut  has  set  aside  as  a  beginning  $1  000  000 
for  terminal  facilities  and  mechanical  appliances  for  the  port  of 
New  London.  Rhode  Island,  Providence,  Baltimore  and  Philadel- 
phia have  expended  large  sums  for  piers,  sheds  and  facilities,  one 
of  the  later  sheds  at  Philadelphia  far  exceeding  in  cost  any  along 
the  North  river  water-front  at  the  port  of  New  York. 
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It  would  take  too  long  to  refer  to  the  plans  of  many  other  cities 
such  as  Lynn,  Mass.,  Norfolk,  Ya.,  Savannah,  6a.,  Charleston, 
S.  C,  Mobile,  Ala.,  Galveston  and  Texas  City.  It  may  be  said, 
however,  that  all  of  these  cities  and  others  have  the  problems  of 
terminal  improvements  before  their  municipal  engineers.  At  New 
Orleans,  of  the  water-front,  the  city  has  about  6  miles  of  public 
owned  wharves,  twenty -five  in  number  and  about  fifteen  large  steel 
sheds  and  warehouses.  A  municipal  committee  has  built  and 
operates  a  belt  railway  with  its  terminals  along  the  entire  water- 
front, 10  miles  in  length,  with  about  forty  industrial  sidings  or 
spurs.    The  main  track  will  be  extended  to  nearly  22  miles. 

At  San  Francisco,  the  entire  water  frontage,  the  wharves  and 
belt  line,  are  owned  by  the  public  authority  and  under  the  control 
of  the  harbor  commission  and  the  municipal  engineers.  There  is 
the  same  intense  interest  manifested  at  Los  Angeles,  Seattle  and 
Tacoma.  Oregon  has  established  the  so-called  ports  such  as  the 
Port  of  Portland,  the  Port  of  Astoria  and  others  which  are  in 
reality  improved  water-districts. 

In  the  Mississippi  Valley,  St.  Paul,  Minn.,  Burlington,  Iowa, 
Alton,  111.,  St.  Louis  and  all  the  cities  to  the  Gulf  are  also  con- 
sidering extensive  terminal  improvements.  The  millions  spent  by 
the  Government  on  the  channels  are  in  addition  to  that  expended 
by  the  states  and  cities,  but  the  latter  must  do  their  part  before 
other  large  appropriations  will  be  made  by  the  Government. 

The  great  problem  to  be  solved  by  the  municipal  engineers  is 
the  rapid  and  easy  transference  of  miscellaneous  freight  with  the 
least  friction  between  all  the  elements  of  a  complete  terminal  and 
the  transporting  factors.  All  the  elements  must  be  mechanically 
articulated  or  correlated. 

Factors  and  Terminal  Elements. 

The  factors  and  terminal  elements  consist  of  the  vessel,  the  pier, 
the  pier  shed,  the  bulkhead  and  bulkhead  shed,  slips  or  docks,  quays, 
the  railway  cars,  tracks  and  platforms,  the  dray-areas  and  platforms, 
the  warehouses  and  warehouse  space,  and  in  some  cases  local  in- 
dustries. At  some  ports,  basins  for  discharging  lumber  should  also 
be  included.  The  vessel-factors  comprise  ocean  liners,  coastwise 
steamships,  tramp  steamships,  lighters,  barges  and  canal  boats. 
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The  pier  and  bulkhead  shoiild  be  completely  or  partially  shedded. 
The  sheds  and  railway  stations  may  be  of  one  or  more  stories,  de- 
pending upon  the  available  room  and  the  character  of  the  freight. 
One  story  is  generally  preferred.  The  cars,  car  tracks  and  plat- 
forms should  be  located  where  they  will  not  interfere  with  freight 
movements,  where  there  is  the  least  hand- trucking,  and  where  they 
will  be  readily  accessible  for  the  loading  and  discharging  of  the 
freight.  The  dray-areas  and  platforms  should  be  arranged  so  that 
there  will  not  be  congestion,  either  of  the  drays  or  their  loads,  and 
also  ample  room  for  the  dray  service  and  for  the  delivery  and  receiv- 
ing platforms.  While  the  sheds  are  only  for  the  temporary  holding 
of  the  freight,  the  warehouses  should  have  ample  space  for  as  long 
storage  as  may  be  desired.  The  position  of  each,  in  relation  to 
each  other,  must  necessarily  vary,  but  with  projecting  piers  for 
package  freight,  the  car-tracks  should  be  to  the  rear  of  the  piers  and 
at  right  angles  to  them. 

The  warehouses  should  always  be  at  the  rear  of  the  piers,  but 
so  placed  that  there  can  be  a  free  transport  between  the  pier  and  the 
warehouse,  and  that  they  also  be  connected  with  the  railways 
and  drays  without  interfering  with  the  important  conveying  move- 
ments between  the  other  elements.  Warehouse  areas,  including  ap- 
proaches, and  yards  for  cars  and  drays,  are  essential. 

Lighters  and  Canal  Barges. 

All  the  terminal  elements  should  be  so  planned  as  to  provide 
for  lighter  and  barge  service  the  same  as  for  steamships. 

There  is  a  world-wide  agitation  for  improving  waterways,  especi- 
ally the  canals,  therefore  provision  should  be  made  for  canal-barge 
terminals.  Here  the  problem  consists,  for  a  given  frontage,  of 
being  able  to  berth  at  one  time  the  greatest  possible  number  of 
barges,  to  load  and  unload  them  quickly  without  congestion  or  in- 
terference with  each  other,  to  provide  rail,  dray  and  harbor  barge 
or  lighter  connections,  and — ^this  should  receive  equal  attention — 
to  see  that  there  should  also  be  a  large  temporary,  safe  and  weather- 
protected  storage  capacity.  The  slips,  docks  and  other  water  areas, 
should  be  proportioned  to  the  volume  of  the  freight. 

Where  the  water  areas  are  restricted  so  that  there  cannot  be 
jutting  piers,  quays  with  walls  parallel  to  the  shore,  sheds  at  right 
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angles  to  the  quay  walls,  the  fronts  distant  about  20  ft.  from  the 
quay  edge  and  the  railway  tracks  passing  through  the  rear  of  the 
sheds  at  right  angles  to  their  length,  are  recommended  This  ar- 
rangement can  be  made  most  efficient  when  long-distance  trans- 
ferring machinery  is  installed.  The  above  is  from  the  standpoint 
of  mechanical  transference. 

Freight  Moyemekts. 

The  following  are  the  direct  freight  movements,  both  inbound 
and  outbound:  Between  vessel  and  pier  and  shed,  vessel  and  balk- 
head,  quay  and  shed,  vessel  and  cars  and  car  platforms,  vessel  and 
dray-areas  and  platforms,  vessel  and  warehouses,  vessel  and  lighters, 
barges,  canal  boats  and  other  ships.  These  may  be  called  the 
principal  movements,  but  there  are  secondary  mov^nents  equally 
important,  such  as  between  the  different  sections  of  a  pier,  the  pier 
sheds  and  cars,  drays  and  warehouses,  or  between  any  other  one 
element  and  another. 

From  a  study  of  these  movements  it  becomes  evident  that 
freight  transference  at  water  terminals,  is  not  merely  the  swinging 
of  the  freight  between  the  vessel  and  the  pier  side  or  quay  wall,  but 
the  more  important  linking  together  in  many  diverse  ways  of  all 
the  elements  including  assorting  and  distribution.  Often  the  dis- 
tance between  the  factors  and  elements  or  between  the  different 
elements  may  be  several  thousand  feet. 

To  show  the  relative  importance  of  two  movements,  it  costs 
about  three  cents  per  ton  to  swing  from  the  hold  of  the  vessel 
to  the  side  of  the  pier,  but  about  thirty  cents  additional  to  assort 
and  to  distribute  upon  the  pier,  and  from  twenty  to  thirty  cents  more, 
if  there  is  another  movement  between  the  pier  and  the  warehouse, 
the  expense  varying  with  the  distance.  This  latter  service  is  gen- 
erally performed  by  lorries,  a  form  of  horse  truck  or  power  trucks 
of  different  types.  Of  the  two  latter  methods,  that  known  as  the 
trackless  trolley  has  been  employed  successfully  in  Austria  and  shows 
the  lowest  maintenance  expense  for  surface  trucking. 

The  properly  connecting  by  transferring  machinery-  all  these 
factors  and  terminal  elements  is  becoming  the  distinguishing  feature 
between  modem  terminals  and  those  of  the  past.  The  terminal 
element  comprising  the  cars,  tracks  and  platforms,  constitute  in  ef- 
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feet  an  outbound  and  inbound  railway  freight  station,  as  here  are 
often  performed  all  the  functions  of  such  a  railway  terminal. 

For  any  terminal,  steamship  or  railway,  to  be  successful,  that  is, 
to  attain  rapidity  and  economy,  there  must  be  freedom  for  all  these 
interconnecting  freight  movements  without  interferrence  or  con- 
gestion. 

Principles  and  Rules  for  Freight  Transference. 

It  is  necessary  that  there  should  be  principles  or  rules  which 
should  be  the  touchstone,  whereby  any  hoisting  and  conveying 
mechanism  for  package  freight  can  be  tested  and  judged,  and  its 
comparative  operative  value  determined. 

By  having  such  rules  and  proving  their  correctness,  there 
is  a  confidence  in  giving  a  prompt  decision  as  to  the  practicability 
of  any  device  submitted  or  referred  to  engineers,  which  decision 
without  some  such  authority,  would  be  more  or  less  difficult. 
These  rules  represent  the  practical  experience  of  many  railway 
engineers  and  operating  superintendents  of  transportation  com- 
panies, and  are  based  upon  letters  from  them  in  response  to 
inquiries. 

There  will  be  many  such  mechanical  devices  for  freight  handling 
presented  and  in  regard  to  which  an  opinion  may  be  desired,  and 
to  these  the  following  principles  can  be  applied: 

1st.  That  the  machinery  should  be  able  to  serve  directly  and 
economically  all  space,  not  only  floor  space,  but  also  cubical  space, 
that  is,  high  tiering. 

2nd.  That  there  should  be  no  rehandling  by  manual  labor.  That 
is,  one  part  of  the  work  should  not  be  accomplished  by  machinery 
and  another  part  by  man.  (This  does  not  mean  the  first  handling, 
but  rehandling.) 

3rd.  That  there  should  be  continuous  rapidity.  The  movement 
of  hoisting  and  conveying  should  be  quickly  followed  by  a  similar 
movement  without  delay.  This  result  can  only  be  attained  by  having 
the  movements  form  a  complete  circuit. 

If  any  device  will  not  fulfill  these  three  conditions,  it  should  be 
ascertained  how  many  it  will  accomplish  and  its  comparative  value 
be  thus  determined. 

The  following  are  a  few  of  the  different  types  of  freight-handling 
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mechanisms  to  which,  for  the  purpose  of  illustration,  the  rules  will 
now  he  applied: 

These  are  the  travelling  shop  crane,  moving  floor  platforms,  slot 
conveyors,  belt  conveyors,  ramps,  movable-floor  platform  conveyors, 
transporters,  lorries,  motor-trucks,  fixed  jib  cranes,  horizontal  mov- 
able jib  cranes  attached  to  travelling  shop  cranes,  locomotive 
cranes,  ship  and  dock  winches  and  the  travelling  gantry  cranes 
of  the  half  and  full  arch  type.  These  are  all  excellent  machines  for 
specific  work  and  are  extensively  used. 

As  to  the  travelling  shop  crane,  first,  this  will  fulfill  the  first 
condition,  it  will  serve  all  space  including  tiering,  raising  and 
lowering  loads  anywhere  within  the  range  of  its  side  tracks;  second, 
no  rehandling  by  manual  labor  is  necessary,  as  with  the  fixed  over- 
head tracks;  third,  there  is  not,  however,  continuous  rapidity,  for 
while  the  crane  is  travelling  to  the  end  of  the  space  served,  and 
returning,  the  men  receiving  the  loads  or  attaching  will  be  idle. 
In  freight  movements,  'rapidity  of  transference  is  often  of  more 
value  than  economy  of  operation,  therefore,  shop  cranes  are  not 
employed  in  the  rapid  movements  of  freight  transference,  although 
they  have  been  used  to  a  limited  extent  at  a  terminal  at  Texas 
City.  If  the  travelling  crane  could  fulfill  the  last  condition  of  con- 
tinuous rapidity  it  would  be  the  ideal  mechanism. 

Applying  the  rules  to  moving  floor  platforms,  slot  conveyors  and 
belt  conveyors,  these  may  fulfill  the  third  condition  of  continuous 
rapidity,  but  for  package  freight,  they  do  not  serve  all  space  or 
tier,  and,  furtherfore,  require  much  rehandling  both  for  placing 
upon  and  removing  from  the  conveyors.  Movable  inclined  conveyors 
can  raise  loads,  or  tier,  and  will  give  continuous  rapidity,  but  will 
not  serve  floor  space,  especially  at  the  upper  end  of  the  conveyor, 
while  much  labor  is  required  to  avoid  congestion  at  the  receiving 
and  delivery  ends. 

As  rehandling  adds  at  least  50%  to  the  original  cost  of  handling, 
and  generally  more,  the  necessity  for  avoiding  this  is  self-evident. 
These  machines  also  occupy  valuable  floor  space.  They  can  be 
used  to  great  advantage  in  certain  localities  for  certain  kinds  of 
freight. 

Ramps,  for  raising  loads  between  different  floors,  fail  in  respect 
to  the  first  and  second  conditions,  but  to  a  limited  degree  succeed 
with  the  third.     They  have  a  special  use. 
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Hoisting  transporters,  if  the  overhead  runway  is  in  the  form 
of  a  continuous  loop,  give  continuous  rapidity,  but  cannot  serve 
hroad  atess  and  there  is  also  rehandling. 

Fixed  jib  cranes  will  serve  a  limited  cubical  space,  but  out- 
side of  this  space  there  is  required  rehandling,  and  there  is  a  failure 
in  respect  to  continuous  rapidity.  Locomotive  cranes  increase  the 
space  area  of  the  fixed  jib  crane,  but  rehandling  is  still  required, 
and  this  type  is  limited  in  regard  to  continuous  rapidity.  To  secure 
speed,  a  number  of  these  cranes  should  be  operated  within  a  small 
area.  They  occupy  of  themselves  valuable  floor  space  during  opera- 
tion and  for  travelling.  The  ship  winch  is  a  form  of  stationary 
jib  crane,  the  swinging  boom  constituting  the  jib.  They  are  ex- 
ceedingly valuable  for  a  limited  range,  and  the  winchmen  often 
become  exceedingly  proficient. 

The  travelling  gantry  crane  in  its  operation  is  similar  to  the 
locomotive  crane,  but  is  far  superior  in  being  elevated  and  occupy- 
ing little  floor  space.  To  obtain  anything  like  continuous  rapidity, 
many  such  cranes  are  installed  at  foreign  ports  along  the  quay 
wall  as  close  to  one  another  as  possible  without  the  jibs  interfering. 
Often  one  leg  only  moves  along  the  quay  wall,  the  other  being  at 
right  angles  to  the  first  travels  along  an  elevated  rail  attached  to  the 
roof  or  side  of  the  shed.  Of  all  the  older  types,  the  gantry  crane 
has  been  the  one  chiefly  adopted  for  seaports,  the  same  as  the 
travelling  cross-crane  has  been  the  universal  type  for  machine  shops. 

The  horse  truck  (lorry)  and  the  motor  truck  will  serve  floor 
space  but  not  cubical  space,  will  not  tier  and  will  not  directly 
transfer  between  floors;  they  require  rehandling  in  the  unloading 
and  where  the  load  is  placed  upon  the  motor  truck  and  not  upon 
trailers  continuous  rapidity  is  lacking,  and  as  the  transporting  unit 
must  wait  for  the  loading  and  the  unloading,  besides  requiring 
much  floor  area,  there  is  produced  congestion  upon  the  pier  floor. 

There  might  be  mentioned  other  principles  but  it  seemed  best 
to  condense  all  into  three,  so  that  their  application  could  be  easily 
made  to  any  type  of  package  freight  transferring  machinery. 

Designing  of  New  Terminals. 

To  attain  the  best  results  for  all  these  freight  movements  in  their 
perfection,  any  new  terminal  should  from  its  conception  be  designed 
and  planned  by  the  municipal  engineer  in  charge,  and  if  this  is 
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done  success  will  not  be  curtailed  by  limiting  conditions.  Further- 
more, the  machinery  may  be  the  best,  both  mechanical  and  electrical, 
but  if  not  installed  by  engineers  familiar  with  American  operating 
conditions  it  will  not  be  used.    The  truth  of  this  has  already  been 

demonstrated.  _  ^ 

Irexd  op  Development. 

A  careful  study  of  the  types  of  machinery  at  the  principal  foreign 
ports  and  railway  stations,  and  also  of  the  improved  mechanism 
lately  produced  by  various  manufacturers,  indicate  clearly  what  is 
the  trend  of  the  machinery  development. 

This  consists  almost  entirely  in  increasing  the  range  or  distance 
covered  by  the  various  types  of  cranes  or  winches,  and  as  there  are 
still  in  operation  some  of  the  earliest  and  intermediate  types,  as  well 
as  of  the  latest  period,  the  history  and  evolution  can  be  readily 
traced. 

r 

In  the  beginning  there  was  the  fixed  or  stationary  jib  crane  oper- 
ated by  man  power,  then  the  power  jib  or  boom  crane,  followed  by 
the  surface  travelling  jib  crane  (locomotive  type),  then  the  elevated 
portable  jib  crane,  either  whole  or  half  arch  gantry,  next  the  trans- 
porter, then  the  fixed  overhead  runway  with  travelling  con^veyors 
and  hoists,  and  finally  the  combination  of  fixed  and  movable  over- 
head runways  and  travelling  winches  or  hoists. 

The  gantry  types  of  cranes  and  winches,  fixed  and  movable,  are 
placed  sometimes  on  the  pier  or  quay  wall,  often  on  the  ship,  some- 
times upon  the  shed  roofs,  as  at  Bristol  and  Liverpool,  attached 
to  the  side  of  the  building  or  overhead  under  a  projecting  roof. 
The  travelling  runways  are  generally  attached  to  the  pier  shed  or 
railway  station  structure. 

At  many  foreign  ports  and  railway  stations,  types  of  cranes 
now  recommended  for  American  service  were  installed  thirty  years 
ago. 

The  problem  of  freight  transference,  as  is  evident  from  the  dia- 
gram of  freight  movements,  is  not  merely  to  swing  from  the  ship's 
side  upon  the  side  of  the  pier,  but  to  transfer  the  freight  between 
all  the  different  terminal  elements.  Bet\^een  the  vessel  and  pier 
is  only  one  of  many  movements. 

The  ship  or  dock  winch  is  stationary,  but  the  travdlinff  winch 
on   overhead   movable   tracks   will    serve   areas   including    tiering. 
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whereby  is  obtained  all  the  operating  advantages  of  the  winch  with 
a  much  greater  range. 

Any  machinery  which  will  perform  all  these  different  movements 
under  the  conditions  as  enumerated  would  be  the  most  suitable, 
otherwise  that  machine  which  will  come  nearest  to  fulfilling  these 
conditions  would  be  of  the  next  value. 

By  having  one  combined  mechanism  transfer  the  freight  directly 
and  not  requiring  two  machines  to  perform  one  movement,  there  is 
a  saving  in  time,  in  labor  and  a  freedom  from  loss  and  breakage. 

From  the  machines  mentioned,  or  from  a  modification  of  them, 
there  should  be  selected  that  which  will  best  fulfill  the  conditions, 
for  it  is  evident  that  these  are  of  varying  degrees  of  excellence. 

It  may  be  asked,  which  one  is  the  least  expensive  for  first  cost 
oi  machinery  and  installation?  It  would  seem  as  though  it  would 
be  difficult  to  compare  mechanisms  differing  so  widely.  One  method 
of  comparison  may  be,  which  machine  will  cost  the  least  per  cubic 
foot  of  space  served.  If  a  machine  can  only  serve  by  itself  a  space 
of  a  few  cubic  feet  around  the  gangway  on  the  side  of  a  pier,  its 
relative  value  can  be  easily  ascertained  in  comparison  with  that  one 
which  will  serve  the  whole  pier  shed,  and  the  latter  with  one  that 
will  serve  the  pier,  bulkhead,  cars  and  warehouse  areas. 

If  another  machine  can  only  serve  floor  space  and  not  tier,  its 
position  in  the  column  of  efficiencies  of  different  machines  would 
not  be  very  high.  If  one  can  serve  floor  space,  but  requires  valuable 
floor  area  to  be  reserved  for  its  freight  conveying  movements,  then 
it  has  not  the  same  value  as  one  'not  requiring  floor  area.  One 
that  can  only  tier  5  ft.  high  will  not  compare  favorably  with  one 
that  can  tier  10  ft.,  as  10  ft.  tiering  will  require  a  station  or  pier 
shed  of  one-half  the  size  of  one  tiering  5  ft. 

In  using  as  a  basis  for  comparing  first  costs  the  number  of 
cubic  feet  served,  there  can  be  established  a  flexible  unit  of  volume 
and  tonnage  capacity. 

In  measuring  package  freight,  it  is  better  instead  of  taking 
the  marine  ton  of  40  cu.  ft  to  substitute  60  cu.  ft.  as  being  more 
nearly  correct.  This  figure  is  derived  from  the  average  number  of 
cubic  feet  per  ton  of  many  miscellaneous  articles. 

As  volume  is  more  important  than  weight  in  determining  the 
hoisting   and   conveying  capacity   of   any  machinery  for   package 
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freight,  the  cubic  foot  should  be  the  unit  of  measuring  for  this 
class  of  freight  and  the  ton  unit  be  continued  for  bulk  f lei^t. 

The  first  cost  of  an  installation  does  not  depead  upon  the  ma- 
chinery alone  but  is  combined  with  the  cost  of  the  pier  shed  or 
station  or  other  buildings  or  land.    Other  items  can  also  be  added. 

As  an  example,  the  cost  of  the  machinery,  of  the  pier,  shed  and 
land,  the  shed  being  750  ft.  long,  125  ft.  wide  and  30  ft.  high  in 
the  clear  below  the  cross-girders,  might  be  $350  000.  The  workable 
cubical  contents,  tiering  twoity  feet  high,  would  be  1 875  000  cu.  ft., 
and  making  allowances  would  have  a  capacity  of  about  23  000  tons, 
60  cu.  ft.  being  equal  to  one  ton. 

The  cost  of  the  machincTy  may  be  taken  as  $60000. 

350  000 
The  total  cost  per  ton  would  be    ^^  ^ -—  or  $15.21.     If  the  usual 

^  23000 

5-f t.  tiering  with  machinery  costing  $20  000  the  cost  per  ton  capacity 
would  be  about  $53  per  ton. 

Suppose  the  machinery  to  be  the  hand  or  four-wheeled  trudm 
and  costing  nothing,  then  the  final  cost,  tiering  5  ft.  high,  would 
be  about  $50  per  ton.  By  installing  a  machine  which  would  tier 
20  ft.,  the  total  first  cost  per  ton  handled  would  therefore  be  much 
less  than  one  that  could  only  tier  5  ft.  A  comparison  in  operating 
expenses  between  one  that  does  not  and  one  that  does  require  re- 
handling  at  the  end  of  the  conveying  trip  is  equally  instructiye. 

Five  feet  is  the  average  height  of  tiering  by  manual  labor.  To 
tier  higher  adds  greatly  to  the  expense  of  handling.  Interest  and 
amortization  depend  upon  first  cost,  and  therefore  upon  cubical 
capacity. 

The  cost  of  operation  emphasizes  many  items,  but  labor,  power 
and  maintenance  are  the  chief.  It  is  customary  to  reduce  these 
to  a  cost  per  ton  transferred.  The  influence  of  cubical  contents  is 
even  more  significant  in  the  operating  expense  than  in  the  first  cost. 

That  which  limits  the  capacity  of  transference  is  not  so  much 
the  tonnage  as  the  volume  or  space  occupied  per  load.  Lighter- 
weight  freight  requires  more  trips  than  the  heavier  on  account  of 
space  required  on  the  flatboards.  Each  flatboard  carrier  is  limited 
to  about  6  ft.  by  3  ft.,  in  some  cases  to  7  by  3}  ft.  A  six  by  three 
flatboard  will  hold,  on  the  average,  about  90  cu.  ft  of  ordinary 
freight.     This  is  only  one  and  one-half  tons,  whereas  two  or  three 
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tons  of  less  bulky  weight  could  easily  be  carried  on  the  flatboard. 
To  reduce  the  labor  cost  per  ton  of  this  lighter  freight,  three  trailers 
or  flatboard  loads  are  carried  in  a  train,  and  the  labor  cost  is  re- 
duced to  about  two-fifths.  The  power  is  electricity  and  can  be 
purchased  from  existing  power  plants  for  four  cents  per  kilowatt 
hour  and  upwards. 

The  maintenance  costs  should  be  figured  as  usual  averaging  10% 
simple  interest,  being  about  double  on  the  moving  and  hoisting 
machinery  portion  of  the  installation  than  on  the  trackage. 

Assuming,  as  an  example,  the  cost  of  hoisting  and  conveying  by 
travelling  winches  or  conveyor  hoists  over  the  average  distances  at 
terminals  to  be  five  cents  for  each  sixty  cubic  feet  of  freight  trans- 
ferred, the  details  of  the  cost  of  operation  would  be : 

Labor 15%  of  transference  costs. 

Interest  and  amortization .  30%    " 

Electricity    20%    " 

Maintenance    20%    " 

Incidentals  16%    " 

The  present  average  manual  labor  cost  for  inbound  and  outbound 
freight  at  railway  or  steamship  terminals  is  about  35  cents  per  ton. 
The  same  work  by  mechanical  methods  is  about  15  cents  per  ton,  a 
saving  by  the  latter  method  of  20  cents. 

Where  machinery  replaces  inefficient  manual  labor,  the  savings 
both  direct  and  indirect  are  so  great  that  any  such  machinery  will 
pay  for  itself  within  two  or  three  years.  There  are  now  leading 
manufacturers  in  the  United  States  who  will  furnish  excellent 
machinery  for  all  terminal  freight  movements. 

It  may  be  said  that  the  advantages  of  connecting  the  terminal 
units  by  mechanical  methods  consist  in: 

1st.  The  reducing  of  the  time  of  transference  by  one-half  in 

comparison  with  manual  labor. 
2nd.  A  saving  effected  of  at  least  one-half,  provided  there  is 

no  rehandling. 
3rd.  A  larger  storage  or  holding  capacity  on  piers  due  to  high 
tiering   and   increased   speed   of  loading   and   discharging 
cars  and  vessels. 
4th.  Fewer  cars  or  vessels  to  transport  a  given  tonnage  due  to 
less  detention. 
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5th.  Smaller  port-  or  station-investment. 

6th.  Improved  service  for  drays  and  reduction  in  damage  claims 

for  breakage. 
There  are  also  other  economies  which  are  the  natural  results  of 
greater  rapidity  in  these  freight  movements. 

Finally,  the  municipal  problem  of  freight  transference  consists 
in  so  locating  all  the  terminal  elements  or  limbs  that  they  and  the 
transporting  factors  can  be  properly  articulated,  both  in  relation  to 
themselves  and  the  needs  of  a  city. 

If  this  be  in  accordance  with  engineering  advice,  using  me- 
chanical methods,  freight  can  be  transferred  quickly  and  economic- 
ally between  all  the  elements,  including  tiering,  and  this  problem 
is  solved. 
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DISCUSSION. 


Sidney  W.  Hoag,  Jr.,  M.  M.  E.  N.  Y. — Mr.  Harding,  in  operat- 
ing this  loop  system,  the  motion,  I  take  it,  is  always  in  one  direc- 
tion, like  the  hands  of  a  clock,  for  instance.  In  the  case  of  operat- 
ing a  machine  that  happens  to  be  standing  still,  picking  up  a  load, 
and  another  one  approaches  the  same  tangent  from  another  loop, 
what  happens  when  it  overtakes  the  one  standing  still? 

Mr.  H.  McL.  HARDmo. — In  handling  miscellaneous  or  package 
freight,  there  is  a  tractor  which  draws  after  itself  a  number  of 
trailer  hoists.  All  movements,  both  of  travel  and  of  hoisting,  are 
controlled  by  an  operator  who  rides  in  the  tractor  cab.  The  machine 
or  train  of  tractor  and  trailers  rarely  is  stopped  by  the  operator 
upon  the  main  track,  but  only  upon  the  cross-tracks  for  hoisting  and 
lowering  loads.  As  a  few  trains  will  handle  a  large  amount  of 
freight,  there  is  in  practice  seldom  more  than  one  train  upon  the 
name  cross  track  at  one  time. 

The  main  track  is  thus  kept  free  for  travel,  and  the  side  or  cross 
tracks  are  designed  for  loading  and  unloading.  In  Germany,  where 
automatic  lines  are  installed,  there  is  a  block  system  to  prevent  in- 
terference. As  a  concrete  example:  At  the  foot  of  Duane  Street, 
New  York,  at  the  Erie  Station,  the  dray  backs  up  against  the  plat- 
form. The  drayman  is  only  obliged  to  place  the  freight  upon  this 
platform,  but  in  order  that  it  may  be  assorted  according  to  the 
marks,  ^he  railway  company  employs  a  man  to  help  the  drayman. 

Instead  of  thus  piling  the  loads  upon  the  floor  of  the  platform,  it 
should  be  piled  as  per  consignments  upon  separate  flatboards.  It 
is  therefore  assorted  by  the  drayman  as  unloaded  and  is  ready  for 
hoisting.  Each  flatboard  with  its  load  is  then  hoisted,  and  as  it 
comes  to  the  scales,  which  are  a  part  of  the  overhead  tracks,  it  is 
weighed  and  then  is  routed  to  its  destination,  the  process  of  check- 
ing and  rechecking  being  the  same  as  when  the  hand-truck  is  used. 
Provision  is  therefore  made  for  all  the  usual  assorting,  weighing, 
routing,  distributing,  checking  and  rechecking. 

The  lowering  of  the  separate  flatboards  is,  for  the  most  part,  done 
upon  the  cross  tracks;  or  else  the  cross  tracks  perform  the  function 
of  relieving  the  main  track  of  too  much  traffic. 

Mr.  R.  p.  Boltox. — Mr.  President  and  Gentlemen  of  the 
Municipal  Engineers  of  the  City  of  New  York:  I  thank  you  for 
the  opportunity  of  speaking  a  few  words  on  a  subject  with  which 
I  have  been  somewhat  closely  associated  in  my  past  career,  in  some 
of  those  foreign  countries,  the  circumstances  of  some  of  which  have 
been  shown  upon  the  screen  this  evening.  I  have  also  had  some  part 
in  designing  and  installing  machinery  of  the  general  class  described 
by  the  speaker  of  the  evening.     I  am  glad  to  have  the  opportunity 
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of  seeing  and  realizing  that  there  is  enough  energy  left  in  Municipal 
Engineers  to  form  this  Society,  notwithstanding  the  operations 
of  the  Bureau  of  Municipal  Besearch;  and  also  to  feel  that  there 
is  a  hody  of  engineers,  which  will,  I  hope,  devote  attention  to  this 
important  subject,  which  up  to  the  present  time  appears  to  have 
been  left  almost  entirely  in  the  hands  of  our  Dock  Commissioner. 

As  regards  the  sore  need  for  improvement  in  methods  of  trans- 
portation and  handling  of  freight,  Mr.  Harding  hits  the  nail  on 
the  head,  and  exposes  the  difficulty  of  teaching  railroad  engineers 
that  a  freight  ear  is  an  apparatus  which  is  efficient  only  in  one 
direction — that  of  a  horizontal  straight  line,  upon  diverging  from 
which  it  becomes  a  very  inefficient  appliance. 

The  presentation  of  the  subject  has  covered  practically  the  whole 
range  of  appliances  applicable  to  the  handling  of  freight,  with  the 
exception  of  two — one  in  which  this  country  is  pre-eminent — the 
elevator,  and  the  other,  the  long-used  apparatus  known  as  the  chute. 

There  are  evident  ways  of  utilizing  the  elevator  and  the  chute. 
So  far  as  our  water  front  is  concerned,  you  will  have  observed  by 
the  views  presented  that  we  stand  about  five  hundred  years  behind 
the  port  engineer  of  Europe,  who  has  got  so  far  as  to  build  a  five- 
story  building  on  the  water  front,  whereas  we,  along  the  land  on 
our  west-side  water  front,  which  is  the  most  expensive  and  valuable 
land  in  the  City,  have  not  got  beyond  the  construction  and  use  of  a 
single  floor. 

Upon  this  we  have  been  shown  the  congested  conditions  that 
exist  because  we  are  trying  to  do  ten  times  the  amount  of  business 
upon  the  same  floor  area  that  our  forefathers  possessed.  We  build 
an  expensive  pier  running  out  into  the  river,  upon  which  we  en- 
deavor to  do  all  the  work  of  handling  trucks  and  goods,  and  ohstruct 
the  water  with  car  flo^its  tied  up  alongside.  I  fail  to  see  why 
we  do  not  first  make  better  use  of  the  land  we  have  secured  at  such 
great  cost. 

Why  do  not  we  apply  to  this  difficult  situation  the  principles  that 
we  apply  to  business  buildings?  The  plan  of  connecting  piers  to- 
gether with  railroads  may  be  a  suitable  method  to  follow  where  a 
port  lays  all  along  one  side  of  a  harbor,  but  I  fail  to  see  that  it 
applies  to  the  conditions  of  New  York  City,  and  particularly  to 
the  west  side  of  the  Borough  of  Manhattan,  which  is  the  housing 
point  for  the  transatlantic  lines  and  high-class  passenger  traffic, 
because  that  part  of  the  borough  is  near  to  the  hotels,  business 
centers  and  railroads.  Now,  to  join  these  docks  together,  for  the 
purpose  of  moving  railroad  materials,  with  an  overhead  freight 
railroad  occuping  the  finest  west  side  thoroughfare,  would  be  an 
entire  mistake.  What  is  needed  on  West  Street  is  passenger 
transit.    There  is  no  place  where  less  opportunity  or  need  exists  for 
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liandling  freight  in  an  up-  and  down-town  direction  than  upon  West 
Street  and  the  Marginal  way,  where  everything  can  be  much  more 
readily  handled  by  water  and  truck  if  proper  methods  be  found  for 
the  purpose.  Undoubtedly  a  difficult  situation  confronts  the  Dock 
Commissioner  to-day.  He  is  short  of  room  for  steamships,  for  the 
reason  that  the  railroads  have  got  possession  of  too  many  of  our  piers. 
Then  make  them  use  one  or  two  in  place  of  eight  or  ten,  by  developing 
them  with  proper  appliances  and  an  intensive  use  of  the  space,  by 
additional  floors.  By  the  application  of  the  principles  of  handling 
goods  which  Mr.  Harding  has  so  ably  described  to-night,  we  could 
increase  the  capacity  of  these  piers  and  basins,  and  the  saving  in 
rentals  alone  would  be  a  very  large  amoimt.  I  am  in  hearty  sympathy 
with  the  plan  that  the  City  itself  should  develop  the  dock  properties, 
but  the  interests  and  future  of  the  Borough  of  Manhattan,  and  par- 
ticularly of  its  west  side  water  front,  are  far  too  precious  to  be  fooled 
away  in  such  miserable  misuse  as  prevails  to-day.  Provisions  must 
be  made,  with  forethought  of  the  needs  of  fifty  or  one  hundred 
years  to  come,  to  utilize  the  available  space  to  its  utmost  capa- 
bilities. There  are,  in  a  word,  other  opportunities  ajid  methods  for 
a  solution  of  the  pressing  problem  of  the  moment,  which  do  not 
involve  the  sacrifice  of  the  whole  character  and  appearance  and 
future  use  of  the  west  side  of  the  Borough  of  Manhattan. 

The  intensive  utilization  of  the  extremely  valuable  area  of  dock 
property  seems  to  be  the  most  economical  as  well  as  practical  course 
for  the  railroads,  which  are  now  paying  rent  upon  a  multiplication 
of  leases,  which  could  be  reduced  to  a  single  leased  property,  if 
suitable  methods  were  followed  for  its  development  for  the  desired 
purposes  of  transfer  of  goods  between  the  car  and  the  truck.  Such 
a  development  is  shown  in  the  accompanying  diagram,  Plate  12, 
by  which  a  five-story  building  upon  a  dock  700  ft.  by  100  ft.  would 
afford  space  for  150  cars,  with  ample  space  for  teams  on  inter- 
mediate floors,  all  goods  being  disposed  of  by  chutes  from  the  team 
platforms  to  car  platforms  or  vice  versa.  The  cars  to  be  lifted  or 
lowered  on  exterior  elevators  descending  to  the  level  of  the  car 
floats,  and  provided  with  transfer  tables  to  align  the  cars  on  the 
floors.  Teams  arriving  on  street  to  be  elevated  to  the  proper  floors 
and  to  descend  at  the  opposite  end  making  their  exit  unobstructed. 

Such  a  development  eliminates  the  disadvantageous  features  of 
crossing  West  Street  either  at  grade  or  overhead,  leaving  that 
thoroughfare  free  for  its  legitimate  future  utilization  as  a  rapid 
transit  route  for  passenger  traffic. 

The  early  disposition  of  the  difficulty  of  finding  room  for  the 
ocean-going  steamships  would  be  greatly  facilitated  by  the  prompt 
adoption  of  plans  of  this  nature,  for  such  buildings  could  be  con- 
structed much  quicker  than  could  railroads.    The  future  use  of  this 
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part  of  the  port  will  no  doubt  be  almost  exclusively  that  of  such 
vessels,  and  their  convenience  would  be  served  by  such  railroad 
terminals  arranged  conveniently  in  their  vicinity,  and  modifies  only 
in  a  practical  way  the  joint  terminal  plan  of  the  Special  Committee 
of  the  Board  of  Estimate  and  Apportionment. 

It  remains  an  open  question  whether  the  stereotyped  arrangement 
of  piers  and  basins  now  in  existence  is  the  best  for  this  or  other 
purposes.  Our  street  system,  laid  out  at  certain  local  intervals,  does 
not  involve  equal  advantages  for  docking  purposes,  and  other  dis- 
tances between  piers  will  no  doubt  be  required  for  future  steamships 
exceeding  1  000  ft.  in  length. 

For  rapid  handling  of  such  vessels  some  better  methods  than 
the  present  will  be  required.  Possibly  a  development  of  the  Liver- 
pool floating  stage,  desirably  placed,  and  provided  with  every 
facility  for  handling  passengers,  baggage,  express  freight  and  fuel, 
on  an  intensive  and  rapid  basis,  would  be  preferable  to  the  present 
scheme  of  docking  such  vessels  at  the  end  of  a  street.  In  this,  as 
in  the  matter  of  the  pier-head  development,  recognition  should  be 
accorded  to  modern  methods  of  transportation  of  materials,  and 
dependence  upon  wheeled  motion  modified  in  favor  of  elevators, 
conveyors  and  chutes. 

The  means  for  coaling  large  vessels  compare  very  disadvan- 
tageously  with  processes  followed  on  the  Great  Lakes.  We  should 
have  overhead  storage  sufficient  to  coal  the  largest  vessels'  bunkers 
in  an  hour,  and  proportionately  rapid  means  of  removing  and  loading 
cargo. 

Why  should  a  large  vessel,  involving  many  millions  of  invest- 
ment, be  tied  up  to  a  pier  for  several  days  while  these  slow  pro- 
cesses are  carried  on?  The  mere  interest  on  investment  or  charter 
cost  would  pay  liberally  for  such  improved  means  and  methods. 
For  the  largest  vessels,  narrower  basins  would  appear  to  offer 
greater  facilities,  enabling  the  processes  of  discharging  and  loading 
to  be  carried  on  from  both  sides  at  once.  Such  an  arrangement  is 
shown  in  diagram  herewith,  Plate  13.  This  scheme  would  provide 
basins  of  say  120  ft.  width,  with  piers  on  either  side,  on  which 
buildings  would  be  erected,  provided  with  coal  pockets  at  a  suitable 
point,  to  reach  the  bunker  openings  by  chutes.  The  rapid  discharge 
of  cargo  could  be  effected  by  cranes  traveling  upon  the  roof  of  the 
buildings  or  by  double-girder  travelers,  run  out  between  the  masts 
and  locked  together,  upon  which  a  telpher  system  could  be  operated. 

With  the  suitable  provision  of  elevators,  freight  cars  and  trucks 
could  unload  on  upper  floors,  whence  their  freight  could  be  deliv- 
ered to  the  hatches  by  chutes.  Inversely,  goods  discharged  from 
the  boat  would  be  landed  and  sorted  on  upper  floors  and  delivered 
down  chutes  to  cars  or  trucks. 
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A  careful  and  open  minded  study  of  such  and  other  methods 
would  undoubtedly  result  in  the  development  of  highly  effective 
means  of  utilizing  the  space  and  time  which  are  now  so  largely 
wasted. 

Percy  C.  Barney,  M.  M.  E.  N.  Y. — Mr.  President,  I  notice  in 
the  different  kinds  of  apparatus  described  this  evening  that  the  old 
shear  legs,  which  were  really  the  first  mechanical  means  for  stepping 
masts  and  placing  heavy  weights  on  vessels,  has  not  been  mentioned. 

The  first  type  of  shears  probably  consisted  of  two  oars  crossed 
and  lashed  together  in  the  shape  of  the  letter  ''A"  and  held  in  an 
upright  position  by  guys  with  a  block  to  lift  heavy  objects  secured 
where  they  were  lashed  together.  Spars  were  later  substituted  for 
oars  and  blocks  were  fastened  to  either  spar  as  high  as  necessary 
or  where  they  crossed. 

Columns  made  of  plates  or  structural  shapes  superseded  the  spars 
and  then  later  the  guys  were  replaced  by  a  third  column,  first  with 
a  fixed  base,  then  later  with  the  lower  end  attached  to  a  long  screw. 
By  turning  the  screw,  the  foot  of  the  third  leg,  likewise  the  top  of 
the  shears,  could  be  moved  backward  over  the  object  to  be  hoisted, 
and  then  by  reversing  the  movement  of  the  screw  the  top  of  the 
shears  would  be  moved  forward  so  that  the  load  could  be  landed 
at  some  distance,  either  at  a  higher  or  lower  level. 

In  the  last  form  of  shears  this  third  leg  was  secured  to  a  shaft 
at  the  lower  end  and  a  joint  made  in  the  leg  about  one-fourth  of 
its  length  from  the  base  so  that  by  raising  or  lowering  the  joint 
the  top  of  the  shears  would  be  moved  outward  or  inward.  The 
top  of  the  three  legs  was  secured  to  a  horizontal  shaft  from  which 
straps  were  suspended  carrying  multiple  blocks  for  heavy  and  slow 
moving  weights  and  a  single  block  for  light  and  rapid  moving 
weights. 

The  capacity  of  the  shears  at  the  Boston  Navy  Yard  was  100 
tons  and  they  could  raise  an  object  25  ft.  back  from  the  edge  and 
place  it  on  the  deck  of  a  vessel  40  ft.  from  the  edgre  of  the  wharf. 

The  great  handicap  to  the  use  of  the  shears  was  the  large  space 
required  and  to  the  fact  that  the  ship  had  to  be  brought  to  them 
instead  of  the  shears  to  the  ship. 

These  objections  resulted  in  doing  away  with  the  shears  and 
developing  in  their  stead  the  locomotive  and  gantry  cranes,  among 
the  first  examples  of  the  former  being  the  40-ton  locomotive  crane 
at  the  New  York  Navy  Yard. 

Mr.  Hoag. — The  half  arch  and  gantry  crane  appear  to  have  been 
the  next  step  in  development.  Mr.  Harding,  is  it  not  a  fact  that 
abroad,  the  cars  served  by  these  gantrys  or  half  arches  are  invariably 
open  at  the  top — that  is,  cars  without  a  roof? 
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Mr.  E[ardino. — Many  of  the  cars  are  open,  but  they  are  now 
introducing  the  box  cars,  the  same  as  in  the  United  States. 

At  Tehuantepec,  Mexico,  the  cars  have  lai^e  hatchways  in  the 
roofs. 

As  to  the  freight  movements  from  the  west  side  of  Manhattan, 
a  few  figures  may  be  of  interest. 

It  now  costs  about  95  cents  per  ton  to  transfer  the  freight  from 
the  dray  at  the  railway  piers  in  New  York  to  the  time  it  is  made 
up  in  through  trains  for  the  West. 

By  the  use  of  the  elevated  railroad  along  West  Street  and  a 
tunnel  and  mechanical  transferring  machinery,  there  would  be  a 
saving  of  51  cents  per  ton. 

Mr.  Tomkins  by  his  plan  proposes  to  save  that  51  cents  for  the 
people  of  New  York.  There  have  been  25  years  of  argument,  of 
discussion  to  obtain  a  practical  engineering  plan.  Some  action 
must  be  taken  at  once  to  continue  for  New  York  its  commercial 
supremacy.  The  Commissioner  insists  and  all  agree  that  action 
is  now  necessary,  but  the  Commissioner  said  long  since  if  anyone  has 
a  better  plan  let  him  submit  it. 

Mr.  Hoag. — Gentlemen:  I  think  Mr.  Bolton's  remarks  demand 
a  few  counter  comments  from  me  because  of  my  familiarity  with 
Commissioner  Tomkins'  schemes  for  improving  the  freight  handling 
conditions  along  the  North  River. 

Congestion  exists  in  the  form  of  river-slip,  pier  and  street  con- 
gestion, and  the  necessity  for  a  remedy  is  the  motive  back  of  the 
plans  for  improvement  suggested  by  Commissioner  Tomkins.  This 
is  a  situation  that  has  developed  within  the  last  few  years,  and  is 
rapidly  becoming  aggravated  until  now  some  action  will  have  to  be 
taken  working  towards  a  relief. 

The  more  closely  a  natural  order  and  condition  of  things  is 
followed  as  against  some  artificial  creation,  which  ignores  the 
natural  order,  the  more  surely  will  the  idea  of  economy  be  con- 
served. The  more  artificial  any  proposition  is,  the  more  expensive 
it  is  bound  to  become  in  the  end.  Terminal  facilities  materially 
affect  the  per  ton  charge  for  handling  freight  which  the  consumer 
pays.  If  these  charges  can  be  reduced,  at  the  same  time  relieving 
the  congestion  along  the  waterfront,  a  double  purpose  will  be  accom- 
plished. The  position  of  the  Dock  Commissioner  is  that  his  plan  for 
relieving  the  congestion  will  operate  in  the  economical  handling 
of  freight  as  well.  The  natural  location  for  a  railroad  is  on  dry 
land,  and  any  attempt  to  force  the  occupancy  of  water  space  for  such 
a  purpose  is  working  against  the  natural  order  of  things  and 
invites  and  entails  unusual  expenditure. 
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The  great  trouble  with  the  North  River  waterfront  of  Manhattan 
to-day  is  that  forty  per  cent,  of  it  is  used  as  a  '^marine  car  yard," 
which  Commissioner  Tomkins  proposes  to  place  on  dry  land,  and 
devote  the  limited  North  River  waterfront  of  lower  Manhattan  to 
marine  commerce. 

The  rapid  and  more  recent  growth  of  this  great  City  demon- 
strates the  absolute  necessity  for  providing  the  means  for  expansion 
in  any  great  enterprise,  and  in  this  respect  the  adoption  of  the  unit 
terminal  as  proposed  in  opposition  to  Commissioner  Tomkins'  scheme 
would  ultimately  fail  in  the  accomplishment  of  its  purpose  because 
of  the  limited  availability  of  initial  piers  on  the  lower  North  River 
waterfront  for  the  inception  of  such  a  scheme,  and  as  time  goes  on 
and  more  piers  are  needed  for  expansion  of  business  as  would 
inevitably  be  the  case,  this  relief  could  not  be  obtained.  The  plan 
proposed  by  Commissioner  Tomkins  is  perfectly  elastic  in  this  re- 
spect, as  every  opportunity  for  expansion  will  be  available  along  the 
easterly  side  of  West  Street  and  of  Twelfth  Avenue,  from  Battery 
Place  to  West  Sixtieth  Street. 

Pending  the  construction  of  freight  tunnels,  extending  from  a 
classification  yard  on  the  Jersey  meadows  under  the  North  River 
to  and  connecting  with  the  proposed  four-track  elevated  railroad 
along  West  Street,  a  temporary  installation  of  transfer  slips  for  car 
floats  is  proposed  on  the  North  River  in  the  vicinity  of  West  Thir- 
tieth Street,  comprising  about  30  slips.  The  railroads,  by  means 
of  car  floats,  would  concentrate  their  activities  from  the  New  Jersey 
railroad  terminals  in  the  morning,  transferring  freight  to  the 
freight  elevated  railroad,  by  means  of  which  it  would  be  distributed 
to  the  various  railroad  warehouses  along  the  easterly  side  of  West 
Street. 

This  movement  of  freight  would  be  reversed  in  the  afternoon. 
The  merchandise  would  be  taken  from  the  warehouses  over  the 
four-track  elevated  freight  railroad  to  the  transfer  bridges,  and 
thence  by  car  floats  back  to  the  New  Jersey  railroad  terminals, 
where  unbroken  rail  connection  can  be  made  to  any  part  of  the 
country,  even  to  the  Pacific  Coast.  The  completion  of  freight 
railroad  tunnels  under  the  North  River  will  create  an  unbroken 
railroad  connection  between  warehouses  and  the  destination  of  any 
freight.  This  seems  to  me  the  most  logical  solution  of  this  entire 
problem,  and  it  saves  for  the  North  River  waterfront  its  legitimate 
function  in  the  form  of  most  excellent  facilities  for  marine  com- 
merce, forcing  the  railroads  to  operate  where  they  ought  to — on  dry 
land. 

I  will  add  that  the  New  York  Central  Railroad  Company  has 
a  freight  station  on  St.  Johns  Park,  below  Canal  Street,  and  this 
company  has  such  faith  in  the  wisdom  of  this  system  and  method 
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of  handling  freight,  that  if  the  City  does  not  build  a  freight  ele- 
vated railroad,  the  New  York  Central  Railroad  Company  proposes 
to  do  so. 

With  such  an  installation  the  opportunities  are  niunerous  for 
the  adoption  and  operation  of  any  of  these  devioes  which  have  been 
described  by  Mr.  Harding,  combining  in  the  warehouses,  elevators, 
chutes,  motor  trucks  and  telferage  systems,  thus  minimizing  the 
cost  of  handling,  and  ultimately  the  terminal  charges  per  ton. 
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The  first  step  in  the  engineering  organization  of  the  Board  of 
Water  Supply  was  the  formation  of  the  Headquarters  Drafting 
Division.  Later  the  Real  Estate,  Architectural,  Designing,  Me- 
chanical and  Executive  Divisions  were  added  at  Headquarters 
while  the  field  departments  were  being  organized. 

■  

Preliminary  Work. 

Before  the  work  on  the  Catskill  scheme  could  really  be  begun 
along  any  definite  lines,  permission  as  to  the  route  to  be  adopted 
and  the  method  of  carrying  out  of  the  work  had  to  be  obtained  and 
a  series  of  diagrams,  principally  to  show  the  need  of  an  additional 
supply  for  New  York  City,  and  a  large  map  showing  the  pro- 
posed watersheds,  reservoirs  and  the. line  of  the  aqueduct  into  the 
City  were  prepared  and  exhibited  before  the  Board  of  Estimate  and 
Apportionment  on  October  9,  1905,  and  later  at  public  hearings  be- 
fore the  State  Water  Supply  Commission  in  the  City  of  Kingston. 
On  this  map  the  water  courses,  railroads,  cities,  towns,   and  the 
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state,  county  and  township  lines  were  traced  from  the  U.  S. 
Geological  Survey  maps,  and  the  watersheds  and  aqueduct  lines 
of  the  Croton  and  proposed  Catskill  systems  were  then  plotted.  The 
aqueduct  was  shown  starting  from  the  east  end  of  the  Ashokan 
Reservoir,  crossing  the  Hudson  at  New  Hamhurg.  The  Eondout 
Aqueduct  and  the  future  extension  were  also  plotted  and  the  profiles 
were  shown  helow.  Later  a  similar  map  and  profile  was  made  and 
from  it  permission  was  granted  to  change  the  main  aqueduct  route 
by  starting  at  the  Olive  Bridge  Dam,  running  through  Ulster  and 
Orange  coimties,  crossing  the  Hudson  at  Storm  King  and  connect- 
ing with  the  original  line  back  of  Gold  Spring,  this  line,  although 
somewhat  longer,  being  easier  and  cheaper  to  construct  as  there  is 
more  cut-and-cover  work. 

As  it  was  necessary  to  get  this  work  out  in  a  hurry  (about  a 
month),  every  man  was  employed  on  whatever  seemed  to  be  the 
most  necessary,  but  as  soon  as  these  rush  jobs  were  completed  the 
work  began  to  be  systematized  and,  working  along  this  line,  a  series 
of  standards  for  use  on  all  work  was  gotten  out. 

Standard  Sizes. 

Six  standard  sizes  of  sheets  were  decided  on,  three  of  them  to 
have  a  height  of  11  in.,  the  same  as  our  correspondence  paper,  so 
that  they  could  be  used  conveniently  in  reports,  and  having  the 
three  widths  of  8),  13  and  18  in.  or  longer,  the  borders  of  drawings 
made  on  sheets  having  these  sizes  to  be  ^  in.  from  the  top,  bottom 
and  right  edges,  while  on  the  left  a  f-in.  margin  was  left  for  bind- 
ing purposes.  The  other  three  sizes  were  14^  by  20,  20  by  29  and 
26  by  40  in.,  or  longer,  with  the  border  }  in.  from  all  edges.  These 
sizes  are  for  prints  or  finished  paper  drawings,  while  tracings  are  cut 
i  in.  larger  on  all  sides  for  purposes  of  protection.  It  was  decided 
to  use  the  20  by  29-in.  size  for  contract  and  working  drawings,  but 
for  contract  drawings,  while  sheets  longer  than  29  in.  can  be  used, 
the  20-in.  height  is  strictly  adhered  to.  The  contract  pamphlets  are 
lOJ  in.  in  height  so  that  when  a  20-in.  sheet  measuring  19  in. 
between  upper  and  lower  borders  is  lithographed  to  one-half  the 
original  scale,  it  can  be  bound  with  a  i-in.  margin  outside  the 
border  and  have  no  horizontal  folds.  The  lithographing  to  one-half 
the  original  scale  allows  the  use  of  the  foot  rule. 
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Standard  Titles  and  Lettering. 

It  was  decided  to  have  standard  sizes  of  titles  and  lettering  for 

tliese    different  sized  sheets,  so  a  series  of  titles  was  made  up,  a 

small  title  for  the  letter  size  sheets,  a  larger  one  for  the  14^  hy  20, 

axicL    a  still  larger  one  for  the  20  by  29-in.  or  larger  sizes.     It  was 

decided  that  the  size  of  lettering  for  notes  should  generally  be  the 

saxxie  for  all  drawings  and  that  all  titles  and  the  sub-titles  under 

tlie   different  parts  should  be  made  vertical  except  for  sketches  and 

diagrams  on  which  inclined  lettering  could  be  used,  as  less  of  the 

draiftsman's  time  and  care  would  then  be  necessary.    The  letters  were 

made  to  conform  to  presswork  standards  and  the  heights  were  given 

in   hundredths  of  an  inch  and  in  "points"  as  used  in  presswork. 

Printing  Press  for  Titles  and  Notes. 

A3  the  standards  were  strictly  adhered  to  and  the  quality  of  work 
required  was  high,  it  was  found  that  a  great  deal  of  time  was  spent 
by  the  draftsmen  on  titles,  so  it  was  decided  to  use  a  printing  press 
to  save  time  and  reduce  the  cost  of  drawings. 

At  first  the  titles  were  struck  off  on  paper  from  an  ordinary 
press  and  then  traced,  but  early  in  1907  a  special  "title  press"  was 
obtained  and  since  the  middle  of  that  year  practically  all  the  titles 
and  sub-titles,  and  generally  the  long  notes  have  been  printed  on 
all  finished  drawings  (tracing  or  paper)  made  in  the  New  York  office 
and  at  times  on  those  made  in  other  departments.  The  great  ad- 
vantage, aside  from  the  saving  in  time  and  expense,  is  in  the  uni- 
formity of  appearance. 

In  printing  the  titles  by  the  press,  the  drawing  is  laid  on  a 
rigid,  horizontal  pad,  around  which  a  table  has  been  built  large 
enough  to  allow  drawings  to  be  laid  out  fiat  without  danger  of 
creasing,  and  the  chase  in  which  the  type  has  been  set  is  brought 
down  on  this.  For  a  long  time  a  sprinkling  of  either  pounce  or 
magnesia  was  applied  immediately  after  the  printing  to  hasten  the 
setting  of  the  ink,  but  both  of  these  got  on  the  men's  clothing  and 
gave  the  work  a  grayish  appearance,  while  the  titles  never  became 
either  elbow  or  benzine  proof,  and  it  often  happened  that  after  much 
handling,  the  titles  would  have  to  be  retouched  and  sometimes  al- 
together renewed  by  hand.  At  one  time  we  tried  putting  a  thin 
coating  of  collodion  over  the  titles  instead  of  using  pounce,  but  the 
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resulting  gloss  prevented  good  photographic  work,  while  the  collodion 
soon  lost  some  of  its  transparency  and  looked  dirty. 

A  few  months  ago  we  tried  using  ^^Fixitif,"  a  liquid  used  by 
artists  for  setting  charcoal  sketches,  and  we  are  still  using  it  with 
most  satisfactory  results.  A  templet,  made  by  cutting  out  the  paper 
proof  submitted  by  the  printer,  is  placed  over  the  title  and  a  light 
coating  of  fixitif  is  sprayed  over  the  printing  from  an  atomizer, 
no  pounce  being  used.  This  coating  is  almost  invisible,  preserves 
the  black  api>earance  of  the  ink,  which  is  of  great  advantage  in 
photographing,  and  in  a  few  hours  (over  night)  the  printed  work 
ife  finger-proof  and  practically  benzine-proof.  The  first  sample  job 
treated  in  this  way  has  been  hung  up,  exposed  to  the  dust  and  air 
for  several  months  and  vnped  several  times  with  a  benzine  cloth 
with  no  noticeable  change  in   appearance  resulting. 

Furniture. 

While  the  standards  were  being  prepared,  office  furniture,  such 
as  drafting  tables  and  filing  cases  were  designed.  The  first  of  these 
have  been  added  to  from  time  to  time  and  practically  all  large 
special  filing  cases  used  by  the  Board  were  designed  in  the  Draft- 
ing Division. 

Designing  and  Drafting. 

Since  the  organization  of  the  Designing  Division,  that  division 
and  the  Drafting  Division  have  worked  together,  and  speaking  gen- 
erally, computations  and  preliminary  studies  are  now  made  by  the 
former,  while  finished  drawings  are  made  by  the  latter.  The 
Architectural,  Heal  Estate  and  Mechanical  Divisions  to  a  certain 
extent  work  independently,  but  the  men  of  all  divisions  are  fre- 
quently interchanged  as  the  work  may  demand;  in  this  way  the 
necessity  for  extra  men  for  rush  work  is  obviated.  Plate  16  is  the 
organization  diagram  for  the  Headquarters  Department  and  shows 
the  distribution  of  the  force.  A  similar  diagram  was  made  for  each 
of  the  other  four  departments  as  well  as  one  for  the  entire  engi- 
neering force. 

The  steps  of  the  system  under  which  the  Designing  and  Draft- 
ing Divisions  work  together  are:  Preliminary  studies  on  detail 
paper  are  made,  approver!  by  the  Designing  and  Department  engi- 
neers and  sent  to  the  Assistant  Engineer  in   Charge  of  Drafting 
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with  an  instruction  sheet.  A  drafting  "progress  form"  is  then 
made  out,  on  which  the  contract  number,  sheet  number,  final  accession 
number,  the  accession  numbers  of  the  original  studies,  a  brief  title 
and  the  date  on  which  the  work  is  received  are  filled  out.  This 
form  is  then  inserted  in  the  "progress  book,"  and  the  studies,  instruc- 
tion sheet  and  a  ticket  marked  "ready  to  trace"  are  all  pinned  to- 
gether and  placed  in  a  case  imtil  a  draftsman  is  available.  When 
the  work  is  assigned  to  the  draftsman,  his  name  and  the  date 
are  written  on  the  progress  form,  an  entry  is  made  on  the  monthly 
record  which  shows  work  begun  and  completed,  and  the  job  is  turned 
over  to  him  with  any  additional  instructions  that  may  be  neces- 
sary. Green  is  a  danger  sign  with  us,  so  anything  either  underlined 
or  ringed  with  green  is  omitted  on  the  fibaal  tracing,  although  it 
may  go  on  later  and  is  used  in  plotting  and  for  checking.  When 
everything  has  been  traced,  the  draftsman  initials  and  dates  the 
"ready  to  trace"  ticket  and  turns  the  work  in.  A  corresponding 
entry  is  made  on  the  progress  form  and  another  entry  and  a  "draft- 
ing check"  ticket  are  made  for  the  checking,  all  steps  being  entered 
and  ticketed  this  way.  This  check  is  for  drafting  errors  only, 
not  those  of  design,  and  errors  are  indicated  in  blue  pencil  on  the 
tracing. 

On  the  upper  half  of  Plate  17  are  shown  the  so-called  progress 
form,  the  corresponding  work  tickets  and  the  monthly  record  sheet. 
The  sketch  in  the  lower  left  corner  is  of  the  plan  case  in  which 
drawings  are  kept  when  not  in  use,  the  shelves  being  labelled  to 
correspond  to  the  work  tickets. 

When  this  drafting  check  has  been  accepted  and  the  corrections 
made  by  the  man  who  did  the  tracing,  a  blue  print  is  sent  to  the 
man  in  charge  of  the  design,  who  has  the  print  checked  in  red, 
and  the  corrections  and  additions  indicated  in  yellow.  The  drafts- 
man makes  corrections  from  this  print,  a  check  is  given  and  the 
printer  then  prints  the  title  and  sub-titles,  after  which  the  tracing 
is  sent  for  final  check  and  signatures. 

A  complete  new  check  is  then  given  and  after  any  final  changes 
have  been  made,  the  drawing  is  signed.  If  it  is  to  be  used  for 
study  purposes  no  signatures  are  necessary,  except  on  drawings  for 
issue  outside  of  the  Board's  offices.  On  working  drawings,  the 
Designing,   Department   and   Chief   engineers   sign,  while   on   con- 
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tract  drawings  only  the  Designing  and  Department  engineers  sign, 
as  the  Chief  Engineer  signs  a  title  page  for  all  the  drawings,  ex- 
cept for  small  contracts  needing  only  four  or  ^ve  sheets,  in  which 
case  a  title  page  is  not  used,  and  the  Chief  signs  every  drawing. 
One  or  more  of  the  consulting  engineers  also  sign  the  title  page  or 
all  sheets  for  a  contract  the  same  as  the  Chief  Engineer.  The 
customary  proceedings  regarding  the  signature  of  contract  drawings 
was  investigated  by  inquiry  among  the  government  and  state  de- 
partments, the  Pennsylvania  R.  R.  and  others;  the  present  system 
was  developed  from  these. 

Accession  Sheets. 

I  have  used  the  term  "accession  number"  several  times  and 
perhaps  I  had  better  explain  it.  Every  drawing  made  by  or  ac- 
quired by  the  Board  is  given  an  accession  number  by  which  it 
can  be  referred  to  in  notes  on  other  drawings,  in  computations,  or 
correspondence,  and  the  record  of  each  is  entered  on  an  accession 
sheet,  these  accession  sheets  being  11  by  18  in.  in  size  and  ar- 
ranged to  hold  entries  for  fifteen  drawings.  An  accession  number 
is  given  to  a  drawing  as  soon  as  it  is  started  or  as  soon  as  there 
is  any  need  of  referring  to  it  in  any  w^ay.  If  a  brown-paper  drawing 
is  to  be  kept  in  the  files,  it  is  accessioned  and  as  tracings  are  made 
from  it,  is  indorsed:   "Traced  partly  on  Ace. ". 

The  headings  on  these  accession  sheets  are:  "Title",  under 
which  the  title  is  written  in  complete;  "Description",  a  brief  de- 
scription being  entered;  "Date'';  "Purpose",  the  purposes  being 
grouped  under  certain  headings ;  "Kind  of  paper  and  size",  abbrevia- 
tions being  used  in  this  column;  "File",  this  column  being  for 
numbers  under  which  the  drawings  are  filed;  the  last  column  is 
headed  "Remarks". 

Contract  Drawings. 

I  have  tried  to  give  an  idea  of  the  general  system  under  which 
the  work  is  carried  on  and  will  now  go  more  into  details.  Of 
course,  any  system  must  be  more  or  less  elastic  and  drawings  are 
at  times  made  from  start  to  finish  in  the  same  division. 

The  first  sheet  in  a  set  of  contract  drawings  is  the  locality  map. 
On  this  are  shown  the  aqueduct  line,  roads,  railroads,  towns  and 
anv  information  that  might  help  interested  parties  in  locating  the 
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work  and  in  determining  the  easiest  routes  for  transportation.  The 
topography  is  pantographed  to  a  scale  of  J  in.  to  the  mile  from  the 
maps  published  by  the  U.  S.  Geological  Survey  and  the  aqueduct 
line  and  other  points  are  then  plotted,  that  part  of  the  line  between 
the  contract  limits  being  made  much  heavier  than  the  rest  of  the 
map.     Plate  18. 

The  next  sheets  are  generally  those  showing  the  plan  and  profile 
in  detail.  Location  surveys,  contour  maps  and  profiles  were  made 
along  the  entire  line  by  the  field  departments  and  from  these, 
the  contract  plan  and  profile  sheets  are  made.  The  plan  takes  in 
a  few  hundred  feet  on  either  side  of  the  aqueduct,  shows  stationing 
and  other  center-line  information,  shaft  and  portal  locations,  all 
structures,  taking  lines,  borings,  soundings  and  test  pits.  The 
profile  shows  the  surface  of  the  ground,  the  known  and  probable 
rock  surface,  geologj',  borings,  soundings,  test  pits,  the  roof  and 
invert  of  the  aqueduct,  and  aqueduct  structures.  There  is  a  legend 
explaining  the  symbols  used  on  both  plan  and  profile  and  a  note 
regarding  the  reliability  of  the  borings.  The  plan  and  profile 
sheet  shown  on  Plate  19  is  for  a  deep-pressure  tunnel.  Because 
of  insuflicient  space  the  vertical  scale  is  not  exaggerated  and  the 
aqueduct  cannot  be  shown  very  prominently  in  the  profile.  On 
cut-and-cover  work  the  vertical  scale  is  exaggerated  and  structures 
can  be  shown. 

When  special  landscape  treatment  is  called  for,  and  at  times  for 
other  reasons,  the  next  sheets  are  those  showing  present  and  pro- 
posed topography  on  a  much  larger  scale.  On  these,  the  topo- 
graphy as  it  will  be  at  the  completion  of  the  contract  is  shown  by 
full  lines,  while  broken  lines  are  used  to  show  topography  which  is 
to  be  changed.  On  Plate  20  the  area  which  is  to  be  changed  is 
outlined  by  a  heavy  broken  line,  the  area  to  be  grassed  is  shown 
by  the  fringe  of  grass  symbols  and  the  edging  of  trees  indicates 
wooded  area. 

The  rest  of  the  sheets  in  a  set  of  contract  drawings  have  to  do 
with  the  construction  details.  The  several  types  of  aqueduct,  grade 
tunnel,  pressure  tunnel,  steel  pii)e  siphon  and  the  construction 
and  permanent  shafts,  depending  on  the  types  of  construction,  ap- 
pear first;  next,  the  drawings  for  chambers,  culverts  and  other 
structures  are  shown,  followed  by  any  surface  details,  such  as 
fences  or  retaining  walls. 
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This  description  has  been  for  an  aqueduct  contract,  but  in  gen- 
eral applies  about  as  well  for  other  styles  of  construction,  as  for 
instance,  a  dam  contract,  in  which  the  first  sheet  is  the  locality 
map,  which  is  followed  by  others  showing  detail  topography,  borings, 
sections  of  the  dams,  and  then  necessary  detail  sheets. 

Typical    contract    drawings    are    shown    on    Plates    21    to    24, 

inclusive.  ^  _ 

Lithographing  Contract  Drawings. 

During  the  preparation  of  a  set  of  contract  drawings,  as  soon 
as  the  number  of  sheets  and  the  sizes  are  definitely  known,  a  num- 
ber of  copies  of  specifications  for  the  lithographing  are  prepared 
and  forwarded  through  the  Chief  Engineer  to  the  commissioners. 
These  specifications  whether  for  contract  drawings  or  for  other 
classes  of  work,  are  of  standard  form,  giving  sizes  both  of  the 
original  sheets  and  of  the  lithographic  copies,  time  allowed  the 
lithographer  for  the  furnishing  of  proofs,  information  regarding 
coloring  and  time  allowed  for  the  completion  of  work. 

The  drawings  are  sent  to  the  successful  bidder,  either  as  a 
complete  set  or  in  multiples  of  four,  as  the  sizes  are  such  that  usually 
four  sheets  can  be  printed  from  one  stone.  Lithograph  proofs 
in  duplicate,  usually  four  on  a  sheet,  are  sent  to  the  Drafting  Divi- 
sion, where  lithographic  errors  are  indicated  in  red  ink,  after  which 
the  division  or  field  department  in  charge  of  the  design  gives  them 
a  final  looking  over  and  indicates  any  desired  changes  in  green. 
The  lithographer  makes  the  corrections,  being  allowed  to  charge 
for  the  green  but  not  for  the  red  ones,  and  furnishes  second  proofs 
in  duplicate,  after  which,  if  they  are  accepted,  he  prints  the  re- 
quired number  of  copies  for  incorporation  into  the  bound  contract 
pamphlets,  400,  800,  1 200  or  other  number  depending  upon  the 
importance  and  duration  of  the  contract,  and  delivers  as  many  as 
the  specifications  call  for  to  the  binder,  and  additional  ones  to  the 
Drafting  Division,  a  number  of  loose  copies  being  always  reserved  for 

general  use.  __ 

Working  Drawings. 

In  getting  out  a  contract,  there  is  usually  no  time  to  go  into  all 
the  details,  so  from  time  to  time  during  the  course  of  construc- 
tion, the  contract  drawings  are  supplemented  by  a  series  of  working 
drawings,  each  of  these  having  in  the  upper  right-hand  comer,  a 
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number  corresponding  to  the  contract  drawing  to  which  it  refers, 
followed  by  a  letter  of  the  alphabet,  according  to  the  order  in  which 
it  is  issued. 

The  general  style  of  a  working  drawing  can  be  understood  by 
looking  at  any  of  the  contraxjt  drawings  shown  on  Plates  21  to  24, 
inclusive.  A  working  drawing  may  be  a  modification  of  an  entire 
contract  drawing,  or  it  may  be  a  detail  of  any  part  of  it.  In  the 
upper  right-hand  comer,  the  legend  "Sheets  in  Set"  of  the  contract 
drawing  is  changed  to  "Working  Drawing,''  and  the  sheet  is  signed 
by  the  Designing  Department  and  Chief  Engineers.  No  shading 
is  used  except  at  times  for  sake  of  clearness,  and  rendering  is  used 
only  in  patches,  considerable  time  being  saved. 

To  avoid  any  confusion,  as  several  men  may  be  working  on  the 
same  series  of  drawings,  a  sheet  number  and  final  accession  num- 
ber are  assigned  in  advance  to  each  drawing  and  entered  on  a 
"Working  Drawing  Record"  form,  together  with  the  initials  of  the 
man  to  whom  these  numbers  are  given,  a  separate  form  being  used 
for  each  contract.  This  form  is  divided  vertically  into  columns 
numbered  to  correspond  to  the  contract  drawing  numbers,  while 
the  horizontal  divisions  are  lettered  A,  B,  C,  etc.,  and  each  horizontal 
division  is  again  divided  by  a  light  line  so  that  in  each  of  the 
rectangles  for  a  drawing  there  are  two  divisions,  the  upper  for  the 
accession  number  and  the  lower  for  the  initials  of  the  man  to 
whom  the  number  has  been  given.  When  the  final  tracing  is 
started,  a  single  red  diagonal  line  is  drawn  across  the  corresponding 
rectangle  and  when  the  sheet  is  srgned  and  issued,  the  other  diagonal 
line  is  drawn.  This  form  does  away  with  any  chance  of  having 
two  drawings  issued  with  the  same  sheet  number,  affords  a  means 
of  ready  reference  and,  if  the  need  arises,  the  numbers  for  a  full 
set  of  working  drawings  for  any  contract  can  be  obtained  at  once. 
One  of  these  forms  is  shown  on  the  lower  right-hand  corner  of 
Plate  17. 

In  the  Mechanical  Division  an  attempt  has  been  made  to  have 
contract  drawings,  as  far  as  practicable,  serve  as  working  drawings, 
to  avoid  expense  and  a  multiplicity  of  drawings.  In  practically  no 
case  have  full  detail  drawings  of  any  piece  of  apparatus  been  made, 
but  the  work  has  been  illustrated  by  assembled  details,  the  entire 
assembled  piece  of  apparatus  being  drawn  to  scale  with  sufficient 
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number  of  elevations  and  sections  to  show  all  the  parts  fully  di- 
mensioned, and  should  the  contractor  wish,  he  can  have  his  drafts- 
men simply  separate  the  various  pajts  from  the  assembly,  and  make 
up  full  detail  drawings  for  himself.  Where  it  is  impossible  to  make 
the  details  clear  upon  such  assembled  drawings,  local  assembled 
sections  to  somewhat  larger  scale  have  been  made.  In  this  way 
it  is  possible  to  get  on  two  sheets  work  which  if  fully  detailed  would 
occupy  four  or  five  sheets. 

Working  drawings,  when  made,  have  followed  the  same  general 
principle,  but  it  has  been  customary  on  such  drawings  to  give  each 
separate  piece  an  index  number,  and  to  put  upon  the  sheet  a  bill  of 
material  which  contains  the  index  number  of  the  piece,  the  name 
of  the  piece,  material  from  which  it  is  made,  the  number  re- 
quired for  each  piece  of  apparatus,  and  any  such  notes  as  might 
be  necessary.  These  bills  of  material  are,  as  far  as  practicable,  so 
arranged  that  the  parts  made  of  a  similar  material  and  those  which 
are  assembled  together  in  the  apparatus  shall  be  grouped  together. 
They  are  of  great  advantage  to  the  manufacturers'  stock  clerks  in 
purchasing  raw  material  and  in  making  out  shop  orders. 

Prints  and  Kecords  of  Working  Drawings. 

Blue  prints  of  all  working  drawings  are  sent  to  all  parties  in- 
terested, and  a  black-line  print  on  thin  white  paper  is  sent  to  the 
field  department  which  has  chajge  of  the  construction  work,  so  that 
blue  prints  can  be  made  there  at  any  time.  The  tracing  is  then 
sent  to  the  Board's  photographer  who  makes  a  glass  plate  negative 
two-fifths  the  size  of  the  original  and  from  this,  as  many  blue-line 
prints  as  are  called  for,  the  negative  then  being  filed  for  future 
use.  These  photographs  are  of  a  very  convenient  size  for  handling 
and  filing,  and  some  are  kept  at  the  New  York  ofiice  while  others 
go  to  the  field  offices  for  distribution,  a  record  being  kept  on  a  simple 
form  of  all  to  whom  full  size  and  photographic  prints  are  sent. 
These  prints  are  issued  according  to  regular  schedule  and  extra 
copies  are  sent  only  on  request. 

As  the  work  progresses,  it  is  sometimes  necessary  to  revise  a 
working  drawing  and  this  revision  may  mean  only  a  change  of  one 
or  two  dimensions,  or  it  may  necessitate  a  radical  change,  but  in 
either  case,  all  copies  must  be  altered.     A  new  negative  is  always 


OF   BOARD  OF   WATEH   SUPPLY.  45 


46  DRAFTING    METHODS  OF  BOARD  OF  WATER   SUPPLY. 

made,  the  old  one  being  sent  to  us  and  destroyed,  and  if  the 
changes  are  minor  ones,  instructions  are  sent  to  each  person  to 
whom  a  print  has  ever  been  issued  to  make  these  changes  on  his 
copy.  If,  however,  the  changes  are  important,  new  prints  are  is- 
sued and  the  old  ones  are  returned  and  destroyed,  the  record  of  this 
being  entered  on  the  form.  It  is  very  important  that  these  records 
be  kept  carefully  as  it  would  never  do  for  old  copies  of  a  revised 
drawing  to  continue  in  use  after  the  revision.  The  date  of  the 
revision  is  placed  on  the  tracing  and,  as  far  as  possible,  when  altera- 
tions are  made,  the  revised  portions  are  not  erased,  but  are  crossed 
or  lined  out. 

When  the  type  of  construction  is  the  same  on  several  contracts, 
the  same  contract  or  working  drawing  may  at  times  be  used  and 
in  this  case  the  Contract  and  sheet  numbers  are  not  placed  on  the 
original  drawing,  but  are  filled  in  by  the  lithographer  for  contract 
drawings  and  by  a  clerk  or  draftsman  on  the  prints  of  working 

drawings. 

Black  or  Litho  Prints. 

Very  often  we  have  drawings  which,  while  they  cannot  be 
used  entirely  as  originally  made,  may  still  be  in  part  the  same  as  a 
new  drawing  which  is  to  be  made.  An  example  of  this  would  be  two 
sheets,  each  showing,  perhaps,  sections  of  three  types  of  cut-and- 
cover  aqueduct,  two  of  these  sections  being  the  same  on  each  sheet 
while  the  other  is  designed  for  some  special  conditions  not  alike 
in  the  two  contracts  for  which  the  sheets  are  to  be  used.  In  an- 
other case,  the  only  differences  may  be  in  the  notes.  To  make  a 
complete  new  tracing  takes  time  and  is  expensive,  so  we  use  what 
is  called  a  '^blocked  out  tracing  print." 

In  the  early  days  of  our  work,  we  used  blue  and  vandyke  prints 
altogether,  and  while,  of  course,  blue  prints  are  still  being  used  we 
have  practically  discontinued  the  use  of  Vandykes.  To  make  these 
Vandykes,  as  most  of  you  know,  it  is  necessary  to  first  make 
a  negative  print  (which  has  to  be  paid  for)  from  which  the  positives 
are  printed,  and  as  both  negatives  and  positives  must  be  washed, 
there  is  a  distortion  which  we  sometimes  found  to  be  more  than 
J  in.  in  30  in.,  and,  as  the  distortion  is  not  the  same  in  both  direc- 
tions, scaling  distances  and  tracing  do  not  give  very  good  results 
if  accurate  work  is  desired.    Later  on,  however,  we  tried  out  a  direct 
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blaek  print  or,  as  it  is  sometimes  called,  a  lithoprint  process  with 
most  pleasing  results  and  a  short  description  of  this  process  may 
be  of  interest  to  some  of  you. 

A  blue  print  is  made,  using  a  very  slow  paper,  the  chemical  coat- 
ing on  which  is  slightly  different  from  that  in  general  use.  This 
print  is  not  washed,  but  is  placed  face  downward  on  a  sensitized 
gelatine  plate  and  an  ordinary  gum  roller  is  run  over  it.  The  paper 
is  then  removed,  having  in  this  short  time  etched  a  negative  on  the 
gelatine.  If  any  dirty  spots  appear  on  the  plate,  they  are  removed 
by  a  wet  sponge.  This  plate  is  then  inked  with  a  special  printer's 
ink  from  a  gum  roller,  only  the  etched  portions  taking  the  ink, 
and  a  print,  the  exact  size  of  the  original,  is  obtained  by  placing  the 
paper  or  cloth  over  the  plate  and  running  a  roller  over  it.  To 
make  duplicate  prints  no  further  work  is  necessary  except  to  re-ink 
for  each  impression.  There  is  no  distortion,  and  while  a  Vandyke 
shows  brown  lines  on  a  somewhat  discolored  background,  the  black 
print  can  be  made  on  any  material,  and  gives  good  black  lines  on 
a  clean  background  which  allows  the  making  of  additions  in  ink 
without  changing  the  general  appearance  of  the  print.  In  the 
Vandyke  process  the  lines  of  the  print  are  in  the  paper  itself, 
while  the  lines  of  black  prints  are  printed  on  the  surface  of  the 
paper  and  can  be  removed  with  an  eraser.  A  field  office  may  at 
different  times  need  blue  prints  of  a  drawing  that  is  in  the  New 
York  office,  and  for  that  purpose  a  black -line  print  on  a  thin,  strong 
paper,  which  is  an  exact  duplicate  of  the  tracing  and  from  which 
blue  prints  can  be  obtained,  can  be  sent  to  and  kept  on  file  at  the 
field  office. 

Now  to  get  back  to  saving  draftsman's  time,  when  part 
of  a  tracing  can  be  used  direct  for  a  new  drawing.  The  parts  not 
wanted  are  cut  out  of  the  preliminary  blue  print  or  else  sponged 
out  of  the  gelatine  plate,  the  remaining  parts  are  printed  on  trac- 
ing cloth  and  any  additional  work  is  drawn  on  by  the  draftsman. 
At  first,  to  make  these  tracing-cloth  prints  elbow  and  benzine- 
proof,  it  was  necessary  to  coat  them  with  a  shellac,  but  lately,  by 
the  addition  of  some  chemical  to  the  ink,  this  is  not  necessary  and 
ordinary  applications  of  benzine  do  no  harm  in  48  hours,  or  gen- 
erally less,  and  it  may  be  of  interest  to  know  that  a  print  can  be 
supplied  and  worked  on  the  day  following  the  order. 
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limits  with  the  name  of  the  contractor,  real  estate  section  limits, 
and  the  names  of  parts  of  the  work  such  as  Olive  Bridge  Dam, 
Esopus  cut-and-cover,  Peak  Tunnel,  Rondout  Siphon  Tunnel,  etc., 
being  shown.  A  series  of  symbols  was  decided  on  and  used  on  all 
sheets,  these  symbols  being:  Cut-and-cover  aqueduct,  full  line; 
grade  tunnel,  broken  line;  siphon,  series  of  crosses;  shafts,  solid 
circles ;  contractors'  camps,  solid  stars ;  division  offices,  solid  squares ; 
and  section  offices,  solid  triangles. 

This  work  was  plotted  very  carefully  on  seasoned  tracing  cloth, 
checked  as  carefully  by  the  field  offices  and  then  lithographed  on 
the  quadrangles,  exact  registering  being  required.  These  sheets 
have  been  used  to  great  advantage  in  jwcket  folder  form  and  as 
wall  maps. 

Continuous  Profile  of  the  Aqueduct. 

Plate  28  may  be  of  quite  some  interest  as  it  shows  a  part  of  a 
continuous  profile  of  the  aqueduct  from  the  Ashokan  reservoir  to 
Brooklyn.  It  is  62  ft.  long,  the  vertical  scale  is  80  ft.  to  the 
inch  and  the  horizontal  scale  is  800  ft.  to  the  inch.  On  it  are 
shown  the  surface,  rock  and  aqueduct  profiles;  geology  where  it  has 
been  studied;  names  of  different  parts  of  the  aqueduct;  department, 
division  and  contract  limits;  road  and  stream  crossings;  information 
as  to  grades  and  elevations;  types  and  dimensions  of  aqueduct, 
shafts,  etc.;  locations  of  aqueduct  structures  such  as  shaft  cham- 
bers, tunnel  portals,  culverts  and  blow-offs;  and  at  different  inter- 
vals are  shown  some  details  of  typical  construction. 

The  profile  was  carefully  drawn  from  contract  drawings  and 
prints  were  sent  to  the  field  offices.  Criticisms  and  additions  were 
indicated  on  these  prints,  and  the  tracing  was  changed  accordingly, 
this  being  repeated  until  the  work  is  satisfactory  to  all.  As  the 
construction  work  is  not  yet  completed,  additions  are  made  on  the 
tracing  from  time  to  time  and  on  the  prints  which  are  in  map 
cases  at  the  different  offices. 
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DISCUSSION. 


Alfred  D.  Flinn,  M.  M.  E.  N.  Y. — Mr.  President:  The  author 
of  the  paper  has  presented  the  subject  clearly  and   interestingly. 

There  were  two  or  three  fundamental  principles  we  had  in  mind 
in  getting  out  drawings.     First,  the  information  was  intended  to 
be  shown  as  clearly  as  possible,  and  in  doing  that  the  draftsmen 
have  used  different  sizes  of  letters  and  weights  of  lines.     Another 
consideration  was  to  get  drawings  that  would  be  presentable  any- 
where, and  in  all  of  this  we  have  tried  to  give  reasonable  attention 
to  economy.     Many  persons  have  spoken  of  our  drawings  as  being 
of  a  high  class  of  workmanship ;  anybody  who  has  made  many  draw- 
ings  knows   that    the   good    appearance    of   any    drawing    depends 
largely  upon  its  lettering.     Without  disparaging  the  good  lettering 
done  by  hand  in  our  office,  I  would  state  that  much  of  the  good  ap- 
pearance of  these  drawings  is  due  to  the  office  boy  with  his  printing 
press.    For  example,  a  title,  which  it  would  take  a  $5  or  $6  drafts- 
man a  day  to  do,  can  be  done  in  an  hour  by  the  printing  press.    Mr. 
Bell  has  not  emphasized  quite  enough  the  painstaking  effort  ex- 
pended in  making  a  success  of  this  printing  on  drawings.     Those 
of  you  who  are  getting  this  result  are  profiting  by  several  years 
of  careful  experience  and  some  disappointments.     Mr.  Bell  is  now 
printing  titles  which  look  like  well  made  drawing  ink  titles,  just 
as  opaque  for  photographing  and  blueprinting  and  just  as  resistant 
to  the  cleaning  with  benzine.     That  happy  thought  of  getting  the 
right  kind  of  printer's  ink  and  covering  it  with  fixitif  is  the  key 
to  the  problem. 

Sidney  W.  Hoag,  Jr.,  M.  M.  E.  N.  Y.— What  is  that  fixitif? 

Mr.  Flinn. — It  has  been  used  by  freehand  artists  for  a  long 
time.  It  is  odorless  and  colorless.  It  is  applied  with  an  atomizer 
or  a  brush.  If  any  of  you  picked  up  a  drawing  which  has  been 
treated  in  this  way  you  would  not  realize  that  fixitif  had  been 
applied.  It  is  only  when  you  look  at  it  from  an  angle  that  you 
can  notice  it  at  all. 

Mr.  Hoag. — Does  that  fixitif  make  the  surface  waterproof  after 
drying — impervious  to  the  action  of  water? 

Mr.  Flinn. — Reasonably  so.  Another  distinction  we  have  made 
is  that  between  working  drawings  and  contract  drawings  as  to  the 
amount  of  draftsman's  work  put  upon  them.  A  contract  drawing 
is  the  first  picture  which  we  give  to  an  intending  bidder  of  the 
work  to  be  done;  therefore  we  thought  it  was  worth  while  to  make 
these  drawings  as  instructive  as  we  could,  so  that  the  estimator 
who  has  to  make  up  the  bid  in  a  short  time  can  quickly  grasp  the 
shape  of  the  structure  and  the  purpose  of  it;  so  our  contract  draw- 
ings  have  be?n   made   a   little  more  elaborate,   with   a   little   more 
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shading,  etc.,  than  on  the  working  drawings.  The  working  draw- 
ing is  for  a  man  thoroughly  familiar  with  the  contract  drawings 
and  specifications,  and  so  on  the  working  drawing  the  amount  of 
delineation  has  heen  reduced  to  a  minimum.  Instead  of  using  the 
conventional  hatching  over  the  whole  area  of  a  cross-section  on  a 
working  drawing,  a  little  of  it-7-iust  enough  to  serve  the  purpose — 
is  all  that  is  allowed. 

In  all  our  work  we  have  striven  for  accuracy;  we  have  not 
always  succeeded  in  avoiding  mistakes,  and  the  method  which  Mr. 
Bell  has  described  for  correcting  these  mistakes  is  worthy  of 
attention.- 

Gardner  L.  Van  Dusen,  M.  M.  E.  N.  Y. — I  should  like  to  have 
Mr.  Bell  describe  somewhat  more  in  detail  the  character  of  the  ink 
upon  which  the  fixitif  was  used.  I  have  used  fixitif  in  connection 
with  charcoal  sketches  and  this  liquid  was  composed  of  alcohol 
and  white  shellac,  in  about  equal  parts,  and  was  applied  with  an 
atomizer.  Such  drawings  are  easily  destroyed  unless  fixed — even  a 
breath  being  sufficient  to  mar  the  effect — ^but  the  application  of  the 
fixitif  gives  to  the  sketch  absolute  permanency. 

I  have  never  before  heard  of  this  application  of  the  process  to 
mapping  in  connection  with  engineering  work,  but  can  readily  see 
how  advantageous  it  would  be,  if  successful.  I  think,  however,  a 
more  detailed  description  could  well  be  made,  particularly  as  to 
the  character  of  the  ink  used.  As  I  understand  it,  in  the  case  in 
hand,  some  grade  of  printer's  ink  was  used,  not  the  usual  drafting 
ink. 

Clarence  F.  Bell,  M.  M.  E.  N.  Y. — We  tried  out  a  good  many 
different  inks — some  were  fast  and  some  were  slow  drying  inks. 
We  found  the  quick  drying  inks  gummed  on  the  press  so  fast,  that 
while  the  boy  was  setting  up  the  second  title  the  ink  hardened; 
and  the  slow  drying  inks  were  no  good  at  all.  The  ink  wo  use  is 
very  satisfactory  and  is  known  as  "Keloe''  ink.  It  is  used  very 
generally  throughout  the  city  by  all  firms  that  print  titles.  When 
we  used  the  pounce  and  magnesia,  the  ink  turned  gray  and  it 
never  got  so  that  an  elbow  would  not  take  it  off.  If  a  man  was 
cleaning  a  drawing,  or  if  he  forgot  that  the  title  was  printed  on, 
his  benzine  rag  might  slip  and  take  it  off  and  it  would  have  to  be 
filled  in  again,  and  that  would  be  the  brightest  part  of  the  whole 
sheet;  and  it  often  meant  that  the  whole  job  would  have  to  be 
done  over.  We  tried  different  things  and  finally  got  this  fixitif 
We  do  not  know  what  it  is  composed  of,  but  think  it  is  some  kind 
of  shellac  dissolved  in  alcohol.  We  use  an  ordinary  atomizer — one 
little  squirt,  and  have  found  that  it  does  absolutely  resist  benzine. 
I  have  tried  benzine  on  one  sample  fourteen  times  and  you  cannot 
see  any  change  in  appearance.     This  sample  was  one  of  the  first 
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made  and  you  cannot  even  see  the  fixitif.  Half  was  sprayed  and 
half  was  put  on  with  a  brush;  you  can  see  ^ere  it  was  put  on 
with  the  brush  but  not  with  the  spray.  I  noticed  in  some  of  our 
photographs  that  the  titles  did  not  show  up  very  well,  and  we  looked 
at  the  originals  and  found  the  boy  was  putting  fixitif  on  like  white- 
wash.    We  told  him  just  to  spray  a  little  on  and  it  works  very  well. 

Mr.  Hoag. — Is  the  fixitif  put  on  while  the  ink  is  wet? 

Mr.  Bell. — ^Yes.  Before  the  boy  prints  a  title,  he  submits  a 
proof  on  paper.  Then  if  the  proof  is  correct,  the  title  is  printed. 
Now,  before  spraying  with  the  fixitif,  a  templet,  made  by  cutting 
out  the  printed  portion  of  the  paper  proof,  is  placed  over  the  title 
so  that  the  spray  coats  only  that  part  of  the  sheet  on  which  the 
title  has  been  printed,  the  templet  protecting  the  rest.  In  about 
two  hours,  if  your  hand  is  dry,  you  can  brush  it  across  a  new  title 
without  smearing,  but  it  is  best  to  leave  it  until  the  next  day. 

A  Member. — Will  the  gentleman  kindly  elaborate  on  the  method 
of  making  blackprints  from  that  etched  plate  of  the  blueprint  ? 

Mr.  Bell. — We  do  not  make  them  ourselves  and  formerly  had 
two  different  companies  making  them  for  us.  One  was  the  Multi- 
Color  Blackprint  Company,  down  on  Pearl  Street,  and  the  other  the 
Lithoprint  Company  of  Barclay  Street.  I  do  not  know  what  their 
gelatine  is  made  of  as  they  will  not  tell — that  is  the  secret  of  the 
process.  The  gelatine  is  heated,  run  on  a  zinc  plate  and  hardens 
quickly.  They  make  the  blueprints  on  a  very  slow  paper,  leaving 
them  exposed  at  times  for  as  long  as  a  half  hour  after  making  a 
print,  and  the  lines  do  not  get  blue;  then  the  print  is  laid  face  down 
on  the  gelatine  plate  and  an  ordinary  ink  roller  is  run  over  it  and 
the  plate  is  etched;  another  roller  is  then  inked  and  run  over  the 
plate  and  only  the  etched  portions  take  the  ink.  This  is  repeated 
for  each  print — re-ink,  place  paper  on  plate,  run  another  roller 
over  it  and  lift  i)aper  up  and  the  print  is  made. 

Herman  A.  Ruce,  M.  M.  E.  N.  Y. — I  wish  to  say  a  few  words 
about  the  topographical  signs.  Frequently  many  different  signs 
are  used  to  designate  the  same  object.  The  TJtoited  States  Govern- 
ment has  its  signs  and,  as  Mr.  Bell  says,  the  Board  adopted  these 
signs  in  part.  Now,  in  other  countries,  for  instance,  in  Germany, 
where  all  engineers  are  trained  under  the  same  system  and  trained 
for  the  government  service  and  pass  their  examination  as  govern- 
ment engineers,  they  have  one  uniform  system  of  signs  which  is 
used  throughout  the  country,  and  there  can  never  be  a  mistake  as 
to  what  is  meant  by  a  sign  in  topography  nor  in  material  or  sec- 
tions. It  is  the  same  in  Switzerland  and  the  same  in  France  and 
beginning  to  be  the  same  in  England.  The  size  of  the  drawings 
is  governed  by  the  drawings  that  have  to  be  submitted  to  the 
government.     They  all  have  to  fit  in  a  file.     Every  drawing,  for 
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instance,  which  a  railroad  submits  for  a  concession  or  anything 
like  that,  has  to  M  in  that  file,  which  is  generally  in  folio  size. 
Sections  are  made  to  fold  up  and  have  to  be  cut  to  that  size  and  at 
the  back  they  are  hinged  with  a  strip  of  cloth  and  then  folded  to 
fit  into  that  folio;  and  the  same  way  they  prepare  longitudinal 
sections.  In  all  these  things  there  are  regular  regulations  according 
to  which  these  drawings  have  to  be  made,  and  I  would  suggest 
that  it  would  be  a  good  plan  if  this  Society  and  the  American 
Society  would  get  together  and  urge  the  United  States  Government 
to  adopt  one  uniform  system  of  signs  throughout  the  country— an 
American  system — so  that  always  the  same  signs  are  used  for  the 
same  thing. 

Then  as  regards  the  lettering,  I  am  now  working  here  in  the 
United  States  some  time,  and  find  that  you  are  all  fond  of  this 
upright  lettering,  printing  like  you  have  it  in  the  books.  Now,  in 
Franco,  and  in  Germany,  they  use  a  round  hand  letter  altogether, 
writing  with  a  broad  pen,  and  the  men  very  soon  get  accustomed  to 
it,  and  these  plans  look  very  fine;  if  you  have  seen  them  you  will 
be  astonished  at  their  good  looks  and  the  writing  is  done  remark- 
ably quick.  I  have  seen  men  put  in  big  titles  just  as  fast  as  you 
could  put  them  in  ordinary  writing.  They  look  clean  and  they  can 
make  figures  as  broad  as  a  half  inch  with  these  pens.  They  have 
different  sized  pens. 

Another  method  which  may  interest  you  is  something  I  do 
not  suppose  any  of  you  have  ever  seen.  It  is  used  by  the  firm  of 
Escher  &  Wiess,  in  Switzerland,  who  are  the  greatest  authorities 
on  turbines  and  ha^'e  made  the  large  turbine  arrangement  which 
won  the  competition  prize  of  Niagara  Falls;  they  also  made  the 
large  turbine  in  East  India  and  others  all  over  the  world;  and  are 
considered  experts  in  that  branch.  These  people  are  also  great  con- 
structors of  steamships.  About  thirty  years  ago  when  I  was  there  they 
delivered  a  large  steamer  to  the  Amazon  River  and  the  whole 
steamer  was  put  together  and  completed  in  their  works  and  then 
taken  apart,  packed  and  boxed  and  sent  to  the  Amazon  River  and 
they  put  it  together  there,  the  whole  steamer,  and  away  it  went  up 
the  Amazon  River.  Those  people  had  a  system  of  drawing  entirely 
different  from  ours  and  they  employed  the  young  engineers  that 
came  from  the  technical  schools  to  get  a  thorough  know^ledge  in 
their  workshops.  All  their  drawing  boards  are  vertical,  not  hori- 
zontal. The  man  sits  before  the  drawing  board  and  the  T-square 
goes  along  on  top  on  rollers  and  he  works  with  his  triangles.  He 
has  a  shelf  down  here.  He  just  pulls  a  string  and  the  thing  comes 
down  lower  and  he  shifts  it  this  way  and  that  way.  At  the  same 
time  he  has  no  dirt  of  any  kind  on  the  drawing;  anything  that  is 
dirt  falls  down  right  away;  and  they  tuiii  out  the  most  beautiful 
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drawings,  worked  up  into  details  that  are  astonishing.  The  only 
drawings  I  have  ever  seen  that  surpassed  theirs  are  the  French- 
man's.  The  Frenchman  is  the  finest  draftsman  in  the  world.  If 
you  ever  have  occasion  to  look  into  the  patent  office  at  the  French 
drawings  you  will  see  it  is  an  entirely  different  article,  and  if  you 
go  to  the  architectural  league,  I  have  seen  work  by  the  graduating 
class  of  the  Ecole  Polytechnic  in  Paris  exhibited  there,  that 
nothing  else  can  touch;  they  were  in  artistic  taste  and  work- 
manship, regular  gems.  The  figures  are  drawn  in  with  the  least 
bit  of  coloring. 

Vernon  S.  Moon,  M.  M.  E.  N.  Y. — Referring  to  the  method  of 
using  type,  I  should  like  to  ask  what  kind  of  a  press  for  holding 
type  was  used. 

Mr.  Bell. — I  have  no  photograph  of  the  press.  The  plate  is 
horizontal,  about  3  ft.  high,  and  is  set  in  a  table  about  4  ft.  long 
that  we  had  made.  The  tracing  is  laid  out  flat  on  this  table,  then 
the  chase — the  term  used  for  the  casting  for  holding  the  type — is  set 
in  the  press,  and  the  boy  pulls  a  lever  down,  this  lever  first  operat- 
ing the  ink  roller  over  the  type  and  then  bringing  the  type  down  on 
the  cloth  or  paper,  printing  the  title.  As  the  cloth  is  always  flat 
it  does  not  wrinkle.  We  tried  an  ordinary  press  at  first,  but  got 
oil  spots  on  it,  so  had  to  get  this  special  press.  It  brings  the  type 
down  on  the  paper  or  cloth  on  which  we  are  going  to  print  the 
title  or  notes. 

Mr.  Huge  spoke  about  the  time  lost  by  using  vertical  lettering. 
We  found  that  does  not  bother  us  because  we  do  not  do  much  of 
it  by  hand.  Our  sub-titles  and  everything  are  printed  on  with  the 
press.  Take  our  plan  and  profile  sheets  in  contract  drawings  on 
which  there  is  a  series  of  notes  exactly  the  same,  except  perhaps  in 
one  or  two  cases  where  some  additional  wording  is  necessary.  The 
draftsman  has  been  so  accustomed  to  imitating  this  printed  work, 
that  words  inserted  by  him  look  just  the  same. 

Edward  L.  Hartmann,  M.  M.  E.  N.  Y. — Mr.  Ruge  has  spoken 
about  the  method  of  using  the  round  writing  pen  in  making  titles. 
I  think  that  is  done  to  quite  a  large  extent  in  the  shops  or  drafting 
rooms  of  industrial  concerns  of  this  country.  I  have  seen  a  great 
many  drawings  that  were  made  in  the  drafting  room  of  the  General 
Electric  Company  and  other  concerns  that  had  their  titles  in  round 

writing. 

And  then  he  spoke  about  the  French  people  making  such  fine 
titles.  I  think  over  on  the  other  side  they  spend  a  great  deal  more 
time  than  we  do  on  their  drawings.  They  have  more  time  to  spend; 
they  do  not  do  things  in  such  a  rush — they  do  not  have  to.  I 
think  that  accounts  for  it  largely — the  fact  that  we  try  to  do 
things  neatly  and  at  the  same  time  expeditiously. 
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Mr.  Hoag. — This  round  writing,  I  think,  has  come  and  gone  in 
this  country.  Some  time  ago,  as  far  as  my  recollection  goes,  I  think 
it  had  a  try  out  here  and  a  short  existence — it  did  not  take  well. 

Arthur  H.  Pratt,  M.  M.  E.  N.  Y. — Mr.  Bell  has  touched  on 
one  point  that  may  bear  a  word  or  two  more  of  comment,  namely, 
the  advantage  of  omitting  from  contract  drawings  a  large  amount 
of  data  and  dimensions  that  can  be  more  conveniently  and  profitably 
furnished  at  some  future  time. 

The  principal  Board  of  Water  Supply  contrajcts  are  let  on  the 
item-unit-price  basis,  and  the  execution  of  many  of  them  extends 
over  several  years.  Under  these  circumstances,  it  is,  of  course, 
quite  unnecessary  to  defer  letting  the  contracts  until  full  details 
are  worked  out,  especially  if  there  is  reason  to  believe  that  these 
details  will  not  be  required  in  the  first  stages  of  construction.  So 
that  in  such  cases  frequently,  only  the  general  type  of  structure 
is  shown  on  the  contract  drawings,  sometimes  even  with  no  di- 
mensions whatever.  The  contractor  having  made  a  cubic  yard  price 
with  the  typical  conditions  in  mind  does  not  care  whether  the 
concrete  is  9"  or  15"  thick,  or  whether  there  are  seven  or  eight  piers, 
and  the  designer  is  then  left  a  free  hand  to  prepare  a  detailed 
design  with  ample  time  for  mature  consideration. 

Possibly  the  average  designing  engineer  does  not  realize  how 
desirable  this  practice  is,  to  the  great  advantage  of  the  structure 
contracted  for  and  with  no  unfairness  to  its  builder.  The  speaker 
has  in  mind  a  structure  now  being  built  having  about  1 300  cu. 
yds.  of  concrete,  which  was  indicated  in  general  on  the  contract 
drawings,  but  did  not  show  a  single  dimension.  Its  construction 
was  not  started  until  some  two  years  after  the  beginning  of  the 
contract,  during  which  time  ample  opportunity  was  available  for  a 
most  carefully  thought  out  design.  No  inconvenience  nor  expense 
was  caused  to  the  contractor,  nor  was  any  complaint  received  from 
him. 

Mr.  Hoag. — Are  these  working  drawings  made  after  the  con- 
tract is  let? 

Mr.  Flinn. — In  general,  the  working  drawings  are  prepared  after 
the  contracts  are  let.  In  some  cases,  as  a  matter  of  economy,  the 
contract  drawings  are  used  to  a  large  extent  in  making  the  working 
drawings.  In  a  few  cases  the  same  drawing  was  used  as  a  working 
drawing  by  adding  dimensions  purposely  omitted  from  the  contract 
drawing.  One  advantage,  as  Mr.  Pratt  has  suggested,  is  that  it  does 
leave  a  freer  hand  for  one  more  consideration  of  the  problem 
before  tying  oneself  down  to  the  exact  dimensions,  in  some  matter 
which  does  not  affect  the  bidder  on  a  small  unit  price  basis,  but 
which  may  affect  the  details  of  design. 
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Leon  G.  Ghetti,  M.  M.  E.  N.  Y. — I  would  like  to  ask  how 
be  manages  to  print  on  this  printing  press,  sub-titles  that  have  to 
be  put  on  sections,  longitudinal  sections  and  dimensions.  All  that 
work  has  got  to  be  done  by  hand  and  I  think  from  the  experience 
that  we  have  had  in  the  Department  of  Water  Supply,  Gas  and 
Electricity  we  have  only  managed  to  print  titles  or  little  footnotes 
near  the  margin  and  not  in  the  center  of  the  drawing  unless  you 
fold  the  tracing. 

Mr.  Bell. — ^We  have  to  fold  tracings  at  times,  but  the  press 
allows  folding  without  creasing  as  the  fold  is  loose;  but  generally 
most  of  our  work  is  on  •  2(>-in.  by  29-in.  sheets  and  the  press  is 
large  enough  to  allow  the  printing  of  a  sub-title  in  the  center  of 
a  sheet  of  that  size  without  folding.  On  larger  sheets  the  man  has 
to  be  careful. 

There  is  one  disadvantage  in  using  the  press — ^you  can  never 
erase  the  letters  completely.  The  pressure  necessary  to  get  the  ink 
uniform  on  the  paper  is  so  strong  that  some  of  the  ink  works  into 
the  fibre  and  cannot  be  rubbed  out. 

Frank  E.  Winsor,  M.  M.  E.  N.  Y.~The  same  facilities  for  re- 
producing drawings  do  not  exist  in  localities  remote  from  the  city, 
and  more  primitive  methods  have  to  be  adopted.  Very  good  results 
have  been  obtained  in  many  instances  by  superimposing  two  tracings 
and  making  a  composite  blueprint.  As  an  example:  A  tracing  is 
made,  upon  which  no  title  appears,  showing  roads,  towns,  railroads, 
streams,  etc.,  for  a  given  locality.  Other  tracings  are  made  on  the 
same  scale,  covering  the  same  locality;  upon  one  of  which  may  be 
shown  an  aqueduct  line  with  the  names  of  the  structures,  etc.; 
upon  another,  the  location  and  names  of  contractors'  camps; 
upon  another,  the  dividing  lines,  areas,  etc.,  of  the  various  water- 
sheds. A  title  appears  on  each  of  the  last-mentioned  sheets,  and 
the  two  are  fitted  together  in  the  blueprint  frame  and  prints  made, 
thus  obviating  the  necessity  of  retracing  for  each  sheet  separately 
the  work  shown  on  the  first-mentioned  tracing.  The  same  method 
has  been  applied  to  progress  maps  and  profiles,  with  decided 
economy. 
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After  months  of  surveys  and  studies  by  the  Board  of  Water 
Supply,  and  after  successfully  undergoing  a  careful  examination 
by  the  Board  of  Estimate  and  Apportionment,  the  City  Tunnel, 
the  last  important  link  in  the  Catskill  Aqueduct,  was  finally 
authorized  and  placed  under  contract  last  year,  and  the  work  is 
now  well  under  way.  The  City  Tunnel  was  not  included  in  the 
original  plan  for  the  delivery  of  the  Catskill  supply  prepared  in 
1905  by  the  Board  of  Water  Supply;  this  plan  was  of  necessity 
submitted  before  the  problem  of  the  type  and  location  of  the  Catskill 
Aqueduct  within  the  City  could  be  properly  studied,  and  provided 
south  of  Hill  View  Reservoir  only  a  single  pipe  line  for  the  supply 
of  Brooklyn,  Queens  and  Richmond  Boroughs,  the  iwrtions  of  the 
City  then  most  in  need.  Upon  investigation  it  soon  became  appar- 
ent that  the  tentative  plan  must  be  materially  modified  within  the 
City  limits  in  order  to  economically  provide  for  the  delivery  of 
the  entire  Catskill  supply  to  all  portions  of  the  City.  Before  re- 
questing a  modification  of  the  original  plan,  the  water  supply  needs 
of  the  City  and  the  existing  distribution  system  were  carefully 
studied.    The  good  part  of  a  year  was  spent  in  making  surveys  and 
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borings  in  the  City  to  determine  the  feasibility  of  the  tunnel  por- 
tion of  the  project,  and  during  the  interval  between  the  application 
for  the  modification  and  the  final  approval  of  the  plan,  the  boring 
work  was  continued  to  definitely  ^x  the  exact  alignment  and  grade 
of  the  tunnel.  The  entire  City  Aqueduct  project,  of  which  the  City 
Tunnel  represents  the  major  part,  including  the  proposed  trunk 
mains  to  be  laid  in  the  streets  from  the  terminal  shafts  of  the 
tunnel  in  Brooklyn  to  the  Boroughs  of  Queens  and  Richmond,  was 
passed  upon  favorably  by  the  Board  of  Estimate  and  Apportionment 
of  two  administrations,  once  on  December  10,  1909,  and  again  on 
July  1,  1910,  and  was  finally  approved  by  the  State  Water  Supply 
Commission  on  October  20,  1910. 

The  City  Aqueduct  plan  thus  approved  provided  for  a  pressure 
tunnel,  entirely  in  the  solid  bed  rock  underlying  the  City,  on  a 
line  nearly  18  miles  in  length  which  passes  through  the  center  of 
the  Bronx  and  Manhattan  Boroughs  and  across  the  East  River  to 
the  downtown  business  section  of  Brooklyn  Borough.  Much  knowl- 
edge of  the  geology  of  this  locality  was  gained  in  the  preliminary 
work  on  the  City  Tunnel,  which,  with  other  information,  was  pre- 
sented to  this  Society  in  February  of  last  year  in  an  interesting 
paper  on  the  geology  of  New  York  City  by  Dr.  Charles  P.  Berkey, 
the  Consulting  Geologist  on  the  City  Tunnel  project,  and  Mr.  John 
R.  Healy,  Assistant  Engineer,  Board  of  Water  Supply. 

Location  of  City  Aqueduct. 

It  will  be  noted  that  the  line  of  the  City  Tunnel,  as  indicated 
on  Plate  29  begins  at  the  southerly  end  of  Hill  View  Reservoir, 
now  under  construction  between  Jerome  and  Mt.  Vernon  Avenues 
in  the  City  of  Yonkers,  and  follows  in  a  general  way  the  highest 
ground  through  the  Boroughs  of  Bronx  and  Manhattan.  In  the 
Bronx  the  tunnel  is  being  driven  within  the  ridge  of  hard  gneiss  of 
the  Yonkers  and  Fordham  series,  lying  between  the  valley  of  the 
Bronx  River  and  that  of  Tibbet's  Brook,  following  a  location  from 
Jerome  Park  Reservoir  to  the  Harlem  River  close  to  that  of  the 
Old  Croton  Aqueduct,  and  crosses  under  Harlem  River  in  the  In- 
wood  limestone,  just  south  of  High  Bridge.  After  passing  under 
the  Harlem  River  the  tunnel  enters  the  Manhattan  schist  formation 
and  is  laid  out  under  the  easterly  escarpment  of  the  high  ground 
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on  the  upper  west  side  of  Manhattan,  beneath  High  Bridge,  St. 
Nicholas  and  Morningside  Parks  and  the  connecting  streets,  to  Cen- 
tral Park  at  106th  Street  and  Eighth  Avenue;  thence  under  Central 
Park,  Sixth  Avenue,  Broadway,  Fourth  Avenue  and  the  Bowery 
to  Delancey  Street,  still  in  the  Manhattan  schist.  In  Delancey 
Street  near  the  Bowery  the  tunnel  leaves  the  schist  and  passes  be- 
neath the  streets  of  the  lower  East  Side,  to  the  East  River  near  the 
foot  of  Clinton  Street  in  a  somewhat  complicated  formation  of 
Inwood  limestone  and  Eordham  gneiss.  Before  reaching  the  East 
River  the  tunnel  enters  a  grano-diorite  intrusion  in  the  Fordham 
series  and  in  this  formation  crosses  under  the  East  River  to  Bridge 
Street,  Brooklyn;  thence  beneath  Bridge  Street  and  Flatbtish 
Avenue  to  a  terminus  at  Third  Avenue  and  Schermerhorn  Street 
From  the  main  line  in  Flatbush  Avenue,  a  branch  tunnel  is  to  be 
driven  through  Lafayette  Street  to  another  terminal  shaft  in  Fort 
Greene  Park. 

The  somewhat  irregular  course  of  the  tunnel  in  some  portions 
of  the  City,  notably  on  the  lower  East  Side,  is  the  result  of  the 
policy  of  locating  the  line  beneath  public  streets  and  parks  and 
avoiding  as  far  as  possible  the  expense  of  acquiring  easements  under 
private  property.  Of  the  93  870  ft  of  the  City  Tunnel,  only  722 
ft.,  or  three-fourths  of  1%  of  the  entire  line,  is  under  private  prop- 
erty where  easements  have  had  to  be  purchased,  and  out  of  the  24 
shafts,  only  4  had  to  be  located  on  private  lands.  A  straight  line 
for  the  tunnel  in  many  localities  would  have  offered  some  economy 
in  construction,  but  the  experience  in  acquiring  the  easements  for 
the  pressure  tunnel  of  the  new  Croton  Aqueduct  indicated  that  this 
economy  would  have  been  offset  many  times  by  the  cost  of  acquiring 
rights  under  private  lands.  Furthermore,  a  tunnel  in  the  rock  under 
private  property  would  always  be  exposed  to  injury  from  drill  holes 
for  elevator  wells  and  other  purposes  made  by  persons  ignorant  of 
the  location  of  the  tunnel. 

Depth  of  Tunnel. 

As  may  be  seen  in  Plate  29,  throughout  the  Borough  of  the  Bronx 
and  in  Manhattan  from  Morningside  Park  to  the  Bowery,  where 
sound  rock  is  found  at  or  near  the  surface,  the  grade  of  the  tunnel 
has  been  fixed  at  a  depth  of  200  to  300  ft.,  which  is  from  50  to  200 
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ft.  below  sea  level;  and  the  southerly  portion  of  the  tunnel  in  Brook- 
lyn has  a  depth  of  but  little  more  than  300  ft.  below  the  surface. 

At  intermediate  sections  the  tunnel  has,  however,  been  placed 
at  a  much  greater  depth  to  secure  everywhere  a  minimum  cover  of 
150  ft.  of  sound  rock  over  the  tunnel,  this  depth  being  considered 
necessary  to  insure  finding  a  sound,  tight  rock  in  which  to  build  the 
tunnel.  The  first  depression  made  in  the  grade  of  the  tunnel  to 
reach  sound  rock  is  in  the  section  from  the  Harlem  River  to  Mom- 
ingside  Park.  The  erosion  and  decay  of  the  limestone  in  the  Har- 
lem River  made  it  necessary  there  to  go  to  a  depth  of  330  ft.  below 
sea  level,  and  an  equal  depth  was  found  to  be  required  in  the  neigh- 
borhood of  126th  Street,  where  the  rock  floor  is  over  200  ft.  below 
the  surface  in  a  valley  in  the  bed  rock,  which  is  believed  to  repre- 
sent faulting  of  the  schist  at  this  point  and  subsequent  disintegra- 
tion and  erosion.  Another  and  deeper  depression  of  the  tunnel  line 
was  provided  at  the  southerly  end  of  Manhattan  Island  to  carry  the 
tunnel  at  a  safe  depth  in  the  solid  rock  through  the  lower  East  Side, 
where  in  Hester  and  Clinton  Streets  the  borings  showed  that  the 
rock  is  more  or  less  decayed  to  a  depth  of  400  to  600  ft.  Under 
the  East  River  the  bed  rock  is  found  at  a  depth  of  only  80  to  90  ft. 
below  the  surface,  but  slopes  off  rapidly  in  Brooklyn  to  the  south  and 
east.  The  depth  of  the  rock  in  Brooklyn  fixed  the  distance  in  these 
directions  to  which  the  tunnel  could  be  built;  the  depth  of  wet 
ground  at  the  end  of  the  main  tunnel  at  Flatbush  Avenue  and 
Schermerhorn  Street,  which  was  106  ft.,  represents  about  the  lim- 
iting distance  through  which  it  is  possible  to  sink  a  pneumatic 

General  Description  of  Tunnel. 

The  plan  for  a  pressure  tunnel  in  the  rock  under  the  City  for 
the  delivery  of  the  Catskill  supply  was  adopted  because  this  type  of 
construction  was  found  to  be  much  cheaper  than  steel  or  cast-iron 
mains  of  equivalent  capacity;  because  the  tunnel  promised  little 
or  no  disturbance  in  the  highways  and  no  interference  with  other 
uses  of  the  streets;  and  because  the  tunnel  offered  greater  certainty 
of  an  uninterrupted  supply  of  water  at  ample  pressures  in  the  center 
of  the  City's  population. 

Of  the  24  shafts  in  the  City,  spaced  on  an  average  about  4  000 
ft.  apart,  22  shafts  will  be  completed  as  waterways  through  which 
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the  entire  Catskill  supply  of  500  million  gallons  per  day  may  be 
delivered,  by  means  of  suitable  connections,  to  the  City's  distribution 
mains;  one.  Shaft  11  in  Morningside  Park,  will  be  a  drainage  shaft 
without  a  waterway;  and  another,  Shaft  1  in  Van  Cortlandt  Park, 
is  a  construction  shaft  and  will  be  plugged  and  refilled  on  the  com- 
pletion of  the  tunnel.  Of  the  22  waterway  shafts,  the  two  terminal 
shafts  in  Brooklyn,  Shafts  23  and  24,  will  serve  largely  to  supply 
the  trunk  mains  66  in.  and  48  in.  in  size,  which  are  being  laid  by 
the  Board  of  Water  Supply  from  these  shafts  to  the  Boroughs  of 
Brooklyn,  Queens  and  Kichmond  and  two  shafts.  Shaft  3,  at  Jerome 
Park  Reservoir,  and  Shaft  10  at  135th  Street,  will  have  connection 
of  ample  size  by  which  to  deliver  large  volumes  of  water  to  the 
Croton  system  at  Jerome  Park  Reservoir  and  the  135th  Street  gate- 
house respectively.  The  other  waterway  shafts  will  have  connections 
not  exceeding  30-in.  in  diameter  with  the  nearby  distribution  mains 
for  the  supply  of  the  districts  in  which  they  are  situated. 

The  finished  interior  diameter  of  the  tunnel  will  be  15  ft.  from 
Hillview  Reservoir  to  Shaft  10  at  135th  Street,  a  distance  of  7.7 
miles;  14  ft.  in  diameter  from  this  point  to  Shaft  17  at  Sixth 
Avenue  and  41st  Street,  a  further  distance  of  5.0  miles;  at  Shaft 
17  the  diameter  will  be  further  decreased  to  13  ft.  and  at  Shaft  18 
at  Broadway  and  24th  Street,  0.9  mile  beyond  Shaft  17,  to  12  ft. 
This  size  will  be  carried  to  a  point  1  500  ft.  south  of  Shaft  20,  or 
about  Orchard  and  Hester  Streets,  a  distance  of  2.0  miles.  The 
remainder  of  the  tunnel  to  Brooklyn,  aggregating  2.5  miles,  will  be 
11.0  ft  in  diameter. 

The  general  design  of  the  tunnel  differs  but  little  except  in  size 
frdm  the  pressure  tunnel  constructed  on  other  portions  of  the 
Catskill  Aqueduct,  one  of  which,  the  Rondout  Siphon,  was  described 
to  you  in  May,  1911,  by  Mr.  Lazarus  White,  who  now  has  charge 
of  the  southerly  division  of  the  City  Tunnel.  Typical  sections  of  the 
15-ft.  diameter  tunnel,  showing  the  lines  to  which  the  rock  is  to 
be  excavated  and  the  thickness  of  the  concrete  lining,  are  shown 
on  Plate  30,  Fig.  1.  Generally  the  type  "A"  section  is  being  adopted 
for  all  sizes  of  tunnel  and  the  thickness  of  the  lining  in  shallower 
portions  of  the  tunnel  will  not  probably  be  less  than  10  in.  to  the  "A" 
line,  and  in  the  deeper  sections  perhaps  12  to  14.  One  of  the  features 
of  the  City  Tunnel  is  the  Venturi  meter  which  is  to  be  placed  in 
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the  tunnel  just  above  Shaft  2,  the  first  waterway  shaft,  to  measure 
the  entire  delivery  to  the  City.  The  general  design  of  the  meter  is 
shown,  Plate  30,  Fig.  2. 

The  City  Tunnel  differs  from  other  pressure  tunnels  of  the  Cats- 
kill  Aqueduct  in  the  waterway  shafts  by  which  connections  are 
provided  with  the  distribution  mains.  Furthermore,  with  the  ex- 
ception of  two  section  valve  shafts,  13  and  18,  to  be  hereinafter  de- 
described,  all  shafts  of  the  City  Tunnel  are  circular  instead  of 
rectangular  as  are  most  of  the  shafts  in  other  tunnels  of  the  Cats- 
kill  system  where  the  general  American  practice  was  followed.     A 

• 

circular  waterway  shaft,  typical  of  Shafts  2,  4,  5,  6,  7,  9,  12,  14, 
15,  16,  19  and  22,  is  shown  in  Plate  31.  The  lower  portion  of 
the  shaft  is  designed  to  be  lined  with  concrete,  with  a  finished 
diameter  of  14  ft.  from  the  tunnel  to  an  elevation  roughly  100  ft. 
below  the  top  of  sound  rock.  From  this  point  to  the  surface  or 
more  properly  to  the  bottom  of  the  valve  chamber  just  below  the 
surface  at  the  top  of  the  shaft,  a  48-in.  concrete-lined  steel  riser 
pipe  is  to  be  concreted  into  the  shaft.  This  riser  pipe  will  be 
capped  by  a  bronze  tee,  from  which  will  be  taken  each  way  a 
30-in.  connection,  to  which  will  be  attached  two  30-in.  valves  in 
tandem,  one  a  service  valve,  the  other  a  bronze  valve  attached  to 
the  bronze  tee  which  is  to  be  used  when  the  first  is  being  replaced 
or  repaired.  At  the  bottom  of  this  riser  pipe  there  will  also  be  a 
special  valve  controlled  from  the  valve  chamber  or  from  the  surface 
above  the  chamber,  which  is  designed  to  be  used  only  in  emergencies 
to  cut  off  the  flow  through  the  riser  when  the  other  valves  above  are 
out  of  order. 

The  other  waterway  shafts  have  two  risers,  Shafts  3,  8,  10,  13, 
17,  18  and  20,  of  the  same  size  as  that  described,  48  in.  in  diameter, 
and  the  terminal  shafts,  23  and  24,  2  risers  72  in.  inside  diameter. 
The  size  of  Shafts  23  and  24  are  proportionally  larger  below  the 
risers,  being  16  ft.  in  diameter.  The  design  of  one  of  the  terminal 
shafts,  24,  is  shown  in  Plate  32.  Each  of  these  terminal  shafts  has 
sufficient  capacity  to  deliver  the  full  flow  in  the  11-ft.  tunnel  should, 
by  any  chance,  any  accident  occur  to  the  other. 

At  the  so-called  section  valve  shafts,  13  and  18,  valves  or  gates 
are  to  be  built  in  the  tunnel  to  permit  of  cutting  off  the  sections 
of  the  tunnel  north  or  south  of   these  shafts.     These  shafts   are 
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roughly  rectangular  in  shape  and  in  addition  to  a  central  well 
giving  access  to  the  section  valve  at  tunnel  grade,  there  are  to  be 
two  risers  48  in.  in  diameter  which  are  connected  to  the  tunnel  either 
side  of  the  section  valve,  as  shown  on  Plate  33. 

One  of  the  drainage  shafts.  Shaft  11,  has  no  riser,  as  already 
noted,  and  is  almost  identical  with  similar  shafts  of  the  other  pres-  » 
sure  tunnels  of  the  Catskill  Aqueduct.  This  shaft  is  located  on 
a  lateral  drift  from  the  main  tunnel,  about  75  ft.  in  length,  and 
will  be  equipped  to  drain  the  northerly  portion  of  the  tunnel 
from  Hill  View  Reservoir  to  Central  Park.  The  other  drainage 
shaft,  21,  will  be  likewise  constructed  to  drain  the  southerly  por- 
tion of  the  tunnel,  but  this  shaft  has,  in  addition  to  the  drainage 
feature,  a  48-in.  riser  through  which  water  may  be  delivered  to  the 
distribution  system  as  at  other  waterway  shafts. 

Capacity  of  City  Tunnel. 

The  City  Tunnel  is  designed  to  carry  with  a  reasonable  loss 
of  head  the  full  capacity  of  the  Catskill  Aqueduct,  500  mil. 
gal.  per  day  from  Hill  View  Reservoir,  and  to  distribute  this 
amount  as  required  to  the  various  shafts  along  the  line.  With  a 
pressure  gradient  295  ft.  above  sea  level  at  Hill  View  Reservoir,  the 
tunnel  will  deliver  this  amount  of  water  plus  an  allowance  of 
15%  for  the  period  of  maximum  demand  at  a  pressure  in  Man- 
hattan which  will  never  be  less  than  that  corresponding  to  an  ele- 
vation of  260  ft.  above  sea  level  and  will  deliver  a  supply  of 
250  mil.  gal.  per  day  to  Brooklyn,  at  a  pressure  equivalent  to  a 
head  of  250  ft.  above  sea  level. 

Contracts  for  Tunnel. 

The  City  Tunnel  was  divided  into  4  contracts,  as  indicated  on 
Plato  29. 

Contract  63:  City  line  to  Burnside  and  Aqueduct  Avenues, 
University  Heights  in  the  Borough  of  the  Bronx,  com- 
prising 21  270  ft.  of  15-ft.  diameter  tunnel  and  5  shallow 
shafts  (218  to  246  ft.). 

Contract  65 :  University  Heights  in  the  Bronx  to  Central  Park 
at  100th  Street,  Manhattan  Borough,  comprising  28  300 
ft.  of  tunnel  15  and  14  ft.  in  diameter  and  7  shafts,  of 


PROGRESS  OF   CITY  TCNNEL  OF  CAT3KILL  AQUEDUCT.  73 


,/Knt/e  reef  Hats 


74 


PKOGRESS  OF  CITY  TUNNEL  OF  CATSKILL  AQUEDUCT. 


which  2  are  shallow  (262  and  278  ft.)  and  5  are  moderately 
deep  (352  to  478  ft). 

Contract  66 :  Central  Park  at  West  100th  Street  to  Union  Square, 
Broadway  and  14th  Street,  Manhattan  Borough,  com- 
prising 23  140  ft.  of  tunnel,  14,  13  and  12  ft.  in  diameter 
and  6  shallow  shafts  (205  to  253  ft). 

Contract  67 :  Union  Square,  Manhattan  Borough,  to  the  terminal 
shafts  in  Brooklyn  Borough,  at  Flatbush  and  Third  Ave- 
nues, and  at  Ft.  Greene  Park,  comprising  21 160  ft.  of 
tunnel  12  and  11  ft  in  diameter  and  6  shafts  of  which  2 
are  shallow  (318  and  329  ft)  and  4  are  deep  (710  to  752 
ft). 

Bids  were  opened  on  these  contracts  on  May  16,  1911,  and  awards 
made  to  the  lowest  bidders,  as  follows: 


Cod  tract. 


68. 
G5. 

66. 

67. 


Cod  tractor  to  whom 
awarded. 


Ma8od  &  HaDger  Co 

Pittsburg^  CoDtractiDg 

Company 

QraDt,  Smith  &  Co.,  and 

Locber 

Holbrook,  Cabot  &  Rollins 

Corp.,  T.  B.  Bryson  and 

Oeorge  B.  Fry 


Amount  of  bid 
based  on  engi- 
neers^ efrtlmate  of 
quantities. 


Date  of 
award. 


S8  7t)9  878 
5  590  235 
4  518  606 

5278  435 


June  1,1911. 
June  7, 1911 . 
June  7, 1911. 

June  1. 1911. 


Date  of  notice 
to  begin  work. 


June  9,  1911. 
June  15,  1911. 
June  15,  1911 

June  8.  1911. 


You  will  note  that  the  cost  of  the  tunnel,  including  the  shafts 
based  on  the  amount  of  these  contracts,  gives  the  following  unit  cost 
per  linear  foot  of  tunnel : 

Contract  63.  .$174. 
65..  197. 
66..  196. 
67. .  249. 


cc 


it 


<i 


These  prices  are  generally  higher  than  those  on  similar  pressure 
tunnels  on  the  Catskill  Aqueduct,  which  run  from  $105  to  $180 
per  foot  and  represent  not  only  the  additional  cost  of  the  compli- 
cated waterways,  the  smaller  tunnels  in  the  southerly  sections,  and 
in  the  case  of  Contract  67,  the  expensive  pneumatic  caisson  work, 
but  also  the  increased  cost  and  delay  in  doing  work  in  the  City, 
which  will  be  pointed  out  later. 


THE    UUNICIPAL    ENfllNEERS 
OF  THE  CITy  OF  NEW   VORK. 

TUNNEL  OF  CATSKILL  AQUEDUCT. 
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The  contractora  began  to  assemble  plant  early  in  June,  as  soon 
as  they  received  notice  to  begin  work,  and  with  the  exception  of 
Shaft  16  on  Contract  66  and  Shafts  21  and  23  on  Contract  67,  where 
possession  of  the  necessary  land  was  delayed  by  condemnation  pro- 
ceedings, work  at  all  shafts  was  well  under  way  by  the  last  of  July. 
The  site  of  Shaft  20  at  Delancey  and  Eldridge  Streets  was  pur- 
chased at  private  sale  and  but  little  delay  occurred.  The  com- 
missioners of  condemnation  who  were  appointed  to  appraise  the  City 
Aqueduct  real  estate  filed  their  oaths  of  office  on  August  7,  1911, 
and  after  a  necessary  interval  for  surveys  and  inspection,  the  con- 
tractors had  possession  of  all  shaft  sites  early  in  September. 

Sinking  Shafts  in  Earth. 

The  sinking  of  the  shafts  in  earth  in  the  three  northerly  con- 
tracts, 63,  65  and  66,  offered  no  unusual  difficulties,  since  the  rock 
was  generally  found  at  or  near  the  surface  or  could  be  reached  by 
ordinary  open  cut  methods.  Before  beginning  shaft-sinking,  the 
contractors  in  most  instances  excavated  and  sheeted  the  large  cham- 
bers at  the  top  of  the  shafts  which  are  from  20  to  30  ft.  wide,  30 
to  50  ft.  long,  and  have  a  depth  of  15  to  40  ft.  below  the  surface. 
Stiff-legged  derricks  were  set  up  for  the  excavation  of  these  cham- 
bers, and  were  also  used  in  sinking  of  the  upper  portion  of  the 
shafts.  Plate  34,  Fig.  1,  shows  the  sheeting  and  timber  in  the  cham- 
ber at  Shaft  17  which  is  typical  of  most  of  the  chamber  excavations. 
The  steel  sheeting  and  timber  bents  which  were  put  in  at  Shaft  5 
below  the  chamber  excavation  to  reach  the  rock  is  seen  in  Plate 
34,  Fig.  2.  Special  care  was  exercised  at  this  shaft  to  prevent  any 
loss  of  ground,  because  the  old  Croton  Aqueduct  is  on  an  earth  em- 
bankment only  20  ft.  away.  No  settlement  occurred  about  the  ex- 
cavation and  after  the  concrete  lining  was  placed  the  steel  sheeting 
was  removed  and  grout  forced  into  the  ground  outside  of  the  con- 
crete walls.  Steel  sheeting  was  also  employed  in  the  earth  portion 
of  Shaft  18,  where  the  rock  was  30  to  40  ft.  below  the  surface. 

Pneumatic  Caissons. 

At  the  shafts  of  Contract  67  the  rock  floor  is  covered  by  some 
depths  of  generally  pervious  earth,  of  which  30  to  100  ft.  are  below 
the  water  table,  and  the  shafts  are  situated  in  localities  where  seri- 
ous damage  might  have  resulted  from  attempting  to  reach  the  rock 
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of  the  excavation,  but  as  the  pressure  increased  one  was  reserved 
entirely  for  the  men  and  they  were  taken  in  and  out  in  a  bucket. 
The  general  dimensions  and  weights  of  each  caisson,  the  maximum 
air  pressures  used  and  the  frictional  resistances  estimated  at  the 
times  of  movement  of  the  caisson  when  bottom  free  and  clear  are 
shown  in  the  following  table : 


■s 


S  9> 

o 


19 
20 

23 
24 


19.8 
19.8 
19.8 
24.0 
24.0 


0-5 


lia  . 

Total  (1 
caisson 
boitom 
ber, 

Weig 
caissoi 
etc.. 

i§  'i 


2.0 
2.0 
2.0 
8.0 
8.0 


10 

d 

aS 

"553 


-WO, 

a  *^fa 
l«1 


40.1 
102.0 

96.0 
117.6 

95.4 


466 
1050 

978 
2828 
1780 


700 
21U0 
2  470 
4  612 
4046 


I 


17 
89 
28 
45 
29.9 


Estimated  fric- 
tion and  penetra  ■ 
tion  resistance. 
Lbs.  per  sq.  ft., 
malcing  allow- 
ance for  i^r 
pressure. 


800  to    400 

630 
680  to    786 
870tol450 
945tol685 


You  wiW  note  that  the  frictional  resistance  on  these  circular  caissons  raoflred  from 
Bpr  sq.  ft.  This  wide  range  is  probably  to  be  explained  by  tne  differ- 
01  o  " 


800  lb.  to  1  685  lb.  npr  sq.  ft.    This  wide  range  is  probably  to  be  explained  by  tnc 

ence  in  the  sizes  of  caissons  and  in  the  material  encountered,  by  slight  irregularities  in 


some  of  the  casings,  the  depth  of  penetration  of  the  cutting  edge  below  the  excavation 
in  the  working  chamber  and  the  straightness  with  which  the  caisson  was  sunk. 

Good  progress  was  made  in  sinking  the  caissons  in  earth.  The 
average  advance  of  the  5  circular  caissons  was  8}  ft.  per  24  hours; 
the  record  progress  was  made  at  Shaft  20,  where  the  caisson  was 
dropped  10.9  ft.  in  24  hours. 

The  method  of  sealing  these  concrete  caissons  into  the  rock  is 
by  far  the  most  interesting  feature  of  the  work  and  the  most  difficult. 
The  work  had  to  be  done  under  the  highest  pressure  and  on  the 
average  only  8  cu.  yds.  of  rock  could  be  excavated  daily;  including 
the  time  from  the  beginning  of  the  excavation  of  the  rock  to  taking 
off  the  pressure  the  sealing  took  about  three  weeks.  The  method 
of  sealing  is  shown  in  detail  on  Plate  38.  When  the  rock  had  been 
excavated  to  the  required  depth,  which  was  fixed  at  5  ft.  below 
the  lowest  point  of  the  rock  at  the  cutting  edge,  the  bottom  was 
leveled  up,  a  bench  of  concrete  was  placed  a  foot  thick  around  the 
shaft  with  wood  blocks  set  under  the  cutting  edge  to  receive  the 
shock  of  the  dropping  caisson,  and  a  collar  of  1 :  2  mortar  carried 
up  to  3  ft.  above  this.  In  this  collar  and  passing  through  the  bench 
at  least  six  2-in.  grout  pipes  were  set  as  shown,  communicating  with 
the  three  horizontal  grooves  formed  in  the  ring  for  the  purpose 
of  insuring  a  free  circulation  of  the  grout  around  the  caisson.  The 
caisson  was  lowered  to  the  bench  after  the  cement  had  set,  a  ring 


PROHItKSS  01'   CITY   TLNNEL  OK  CATSKILL  AQUEDUCT.  79 


vi^  perfmeb- 


W  ccBar  lenrnd 
'  ^rips  to  fyrm. 
wy  6ft  mud 
'Ik  barizo^  grmes 
groJiaq  drainagt 
?  gracing,  (sr  a  Msm 


j^, pkKid  at  4' iattruals  la  raxiix  shodi  cf  dref^ng 
caixm.  Hue  IncJies  ofxAum  placed  under  the  tnh'rf 
pennKkr  prior  to  divpping.io  insure  wattrtiqhtneis.Af^        c,i,  oi  h>.  v.^ 
aiissen  is  dropped,  grouiing  it  immeddttu  siarldd.         ^oabo  or  wateb  suppvy 
CATSKILL  AQUEDUCT 
di}' collar  irm be  reduced  ft  cO  calar  city  tunnel 

CONTRACT   6T     SECTION  8 

COMPRESSED  AIR  WORK 

SEALING   CA1S90H  IN 

EARTH  TO    WOCK 


80 


PROGRESS  OF  CITY  TUNNEL  OF  CATSKILL  AQUEDUCT. 


of  oakum  being  placed  to  make  a  temporary  seal  and  the  space 
between  the  outer  wall  of  the  cutting  edge  and  the  ring  was  grouted 
with  neat  cement.  Other  grout  pipes  through  the  walls  of  the 
caisson  were  then  filled  and  after  the  expiration  of  something  like 
12  hours  the  pressure  was  taken  off.  On  the  average  3  days  were 
required  to  place  the  concrete  bench  and  collar,  and  to  lower  and 
grout  the  caisson.  In  the  case  of  one  caisson,  that  at  Shaft  20,  the 
leakage  through  the  seal  when  the  pressure  was  removed  was  only  10 
gaUons  per  24  hours,  and  the  maximum  leakage  at  Shaft  23,  the 
deepest  earth  shaft,  was  only  7  gallons  per  minute,  which  was  sub- 
sequently grouted  off.  The  mass  of  those  loaded  caissons  was  such 
that  it  was  exceedingly  difficult  to  keep  them  plumb,  and  more  diffi- 
cult to  right  them  when  once  out  of  perpendicular.  The  maximum 
deviation  from  the  perpendicular  on  the  length  of  the  caissons  was 
about  8  in.  in  case  of  caisson  at  Shaft  24,  which  was  95  ft.  deep, 
while  the  caisson  at  Shaft  20,  102  ft.  long,  went  down  practically 
plumb,  as  shown  below: 


Shaft. 

Oataide  Dtameter 

of  caiSiiOD. 

feet. 

Total  depth 

of  caiaaoD, 

feet. 

Amoont,  in  Ixchkb,  bt  which  Causoii 

In  total  length. 

Per  foot  of 
length. 

19. . . . 

98.... 
98.... 

19.8 
19  8 
19.8 
94.0 
94.0 

46.1 
108.0 

96.0 
117.6 

95.4 

1.00 
1.00 
7.87 
6.78 
7.90 

0.088 
0.010 
0.074 
0.065 
0.075 

Shaft  21  differs  materially  from  the  other  five  shafts  of  Contract 
t>7,  because  of  the  support  which  it  was  necessary  to  provide  for 
the  superstructure  over  the  drainage  chamber  at  the  top  of  the  shaft; 
instead  of  a  single  caisson  to  rock  for  the  shaft  and  a  number  of 
smaller  caissons  to  carry  the  superstructure  the  contractor  chose 
the  alternative  permitted  under  the  contract  of  sinking  and  excavat- 
ing to  rock  four  rectangular  concrete  filled  wooden  caissons  37  ft. 
to  43  ft.  in  length,  and  5  ft.  thick,  on  which  the  superstructure  will 
be  built. 

The>e  oxiissi^ns,  with  half -moon  oU^ures,  are  shown  in  plan  on 
Plate  :>0.  The  nv»k  hero  was  only  30  to  40  ft.  below  the  surface 
.<ind  thv-se  caissons,  which  wore  made  37  ft,  high,  were  sunk  without 
incident.     The  frictional  rosistiinco  was  about   1  200  lb.  per  sq.  ft. 
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The  grano-diorite,  when  uncovered,  was  found  to  be  hard  but  seamy; 
considerable  water  entered  through  the  bottom  of  the  excavation 
and  came  in  at  the  corners  of  the  caissons  where  not  tightly  sealed 
on  the  rock.  Some  leakage  also  entered  the  upper  portion  of  the 
shaft,  as  it  was  excavated,  and  it  was  necessary  to  put  in  a  tem- 
porary lining  in  the  shaft,  place  a  blanket  of  concrete  over  the 
entire  bottom  of  the  excavation  within  the  wall  caissons,  and  grout 
off  the  leakage. 

Shafts  in  Rock, 

The  sinking  of  the  shafts  in  rock  has  been  carried  on  during 
the  entire  24  hours  of  each  working  day,  with  3  shifts  of  men.  The 
force  employed  at  a  well-organized  shaft  is  shown  below.  This  is 
a  circular  shaft,  in  Manhattan  schist,  18  ft.  in  diameter. 

General : 

Superintendent 2 

Timekeeper   1 

Storekeeper   2 

Watchman  2 

Magazine  tender  2 

Foreman   1 

Rigger 4 

Carpenter   4 

Laborer   4 

Bottom  of  Shaft: 

Shift  boss   3 

Drill  runners   9 

Muckers    19 

Top  of  Shaft: 

Foreman 2 

Compressor  engineer 3 

Blacksmith   3 

Blacksmith's  helper 3 

Electrician 3 

Top  man 4 

Signalman   3 

Hoist  runner 3 

Pipeman  6 
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Much  Bins : 

Team  and  driver 4 

Laborer 1 

Total 88 

Practically  all  of  the  drilling  was  done  by  this  organization 
during  the  12  midnight  to  8  a.  M.  shift;  8  cut  holes  and  one  center 
hole  were  shot  about  7:30  a.  m.;  after  mucking  out,  14  relief  holes 
were  fired,  about  noon,  and,  after  mucking,  the  20  rim  holes  were 
fired,  about  4:30  p.  M.  Six  Ingersoll  Rotating  Hammer  drills  were 
used;  the  cut  holes  were  drilled  8  ft.  in  depth,  the  relief  holes  7.6, 
and  the  rim  holes  7.0  ft.  310  ft.  of  holes  were  drilled  per  round. 
An  average  advance  of  6.0  ft.  was  made  each  round,  and  1.9  lb.  of 
60%  dynamite  per  cu.  yd.  were  used. 

On  Plate  40  is  shown  the  arrangement  of  drill  holes  in  the  shafts 
of  Contract  66.  This  arrangement  is  practically  the  same  as  that 
followed  in  the  shafts  of  the  other  contracts.  You  will  note  that 
30  to  40  holes  were  drilled  in  one  round  in  the  circular  shafts  and 
43  to  46  in  rectangular  shafts;  4  to  6  ft.  were  pulled  at  each 
advance.  The  amount  of  dynamite  used  at  the  shafts  in  the  built-up 
portions  of  the  city  averaged  from  1.5  to  2  lb.  per  cu.  yd.  excavated. 
At  some  shafts,  located  at  a  safe  distance  from  buildings,  where  the 
rock  was  harder,  3  to  3i  lb.  of  dynamite  were  used.  Both  40%  and 
60%  dynamite  were  used. 

Records  of  25  to  30  ft.  per  week  have  been  frequently  made  in 
the  shafts  of  the  City  Tunnel,  but  the  best  record  thus  far  made 
was  at  Shaft  10,  where  an  advance  of  37  ft.  i)er  week  was  made. 
The  progress  per  month  has  not  approached  the  record  made  at  the 
other  tunnels  of  the  Catskill  Aqueduct,  principally  because  of  the 
short  depths  of  the  shafts  thus  far  completed,  which  did  nbt  permit 
of  effecting  the  necessary  organization,  and  because  of  the  frequent 
interruptions  and  the  consequent  disorganization  of  the  drilling 
and  mucking  force  resulting  from  the  interruptions  necessary  to 
concrete  the  shaft  at  intervals  of  100  ft.  The  best  month's  work 
thus  far  recorded  was  108  ft.,  which  was  done  at  Shafts  8  and  10 
of  the  Pittsburg  Contracting  Company's  contract,  though  a  some- 
what better  performance  was  made  at  Shaft  20,  one  of  the  shafts 
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of  Ilolbrook,  Cabot  &  Rollins  Corporation  contract,  where,  in  addi- 
tion to  100  ft.  of  shaft  sinking:,  65  ft.  of  the  shaft  was  concreted 
in  a  month.  A  record  of  96  ft.  in  three  weeks  was  made  at  Shaft 
14  by  the  Dravo  Contracting  Company,  who  were  sinking  this  shaft 
for  Grant,  Smith  &  Company  and  Locher. 

The  progress  that  has  been  made  in  shaft  sinking  to  date  is 
summarized  in  the  following  table: 

Progress  in  Excavating  Rock  Shafts. 


1 
Average  speed, 

1 

In  feet  per 

Maximum 

Maximum 

Contract  No. 

Shaft  No. 

month,  includ- 

weekly progrese, 
in  feet. 

monthly  pro- 
gress, in  feet. 

ing  time  of 

concreting. 

08 

1 

87.8 

»l 

60 

2 

48.8 

22 

62 

8 

62.0 

88 

75 

4 

47.0 

82 

80 

6 

51.8 

19 

02 

66 

6 

40.8 

20 

70 

7 

47.0 

26 

76 

8 

97.8 

82 

106 

9 

4''».0 

22 

78 

10 

70.8 

87 

106 

11 

57.2 

26 

80 

12 

48.0 

21 

62 

66 

18 

40.0 

26 

66 

14 

86.0 

88 

100 

15 

68.0 

82 

95 

16 

76.0 

i8 

87 

17 

57.8 

24 

05 

18 

51.0 

16 

58 

67 

19 

78.0 

80 

75 

90 

100.0 

8.5 

100 

21 

58.8 

25 

78 

22 

78.0 

27 

78 

28 

82. 0* 

21 

•  • 

24 

1 

56.9 

24 

1 

61 

*  Two  weeks  only. 

The  rock  shafts  have  been,  on  the  whole,  dry,  and  the  rock,  gen- 
erally, sound.  The  rock,  however,  has  ordinarily  a  dip  in  excess  of 
45°,  and  shows  evidence  in  places  of  much  folding  and  slipping. 
At  Shaft  4,  at  the  lower  end  of  Jerome  Park  Reservoir,  bad  ground 
was  encountered  not  far  above  the  tunnel  grade.  Fifty  holes  were 
drilled  at  the  bottom  of  the  excavation,  and  over  900  bags  of  neat 
cement  were  used  in  grouting,  before  the  water  was  cut  off.  When 
the  shaft  was  finally  sunk  through  the  wet  ground  it  was  found  that 
the  rock  was  badly  broken,  and  there  was  one  seam  in  which  the 
rock  had  so  much  disintegrated  tliat  there  was  little  left  but  sand. 
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This,  and  the  other  thin  seams  which  were  filled  with  the  same  ma- 
terial, did  not  take  the  grout  readily,  and  this  fact  accounts  for  the 
large  number  of  holes  that  were  necessary.  After  the  shaft  was 
excavated  some  10  ft.  below  the  bad  ground,  a  thick  reinforced  con- 
crete lining  was  placed  and  the  ground  behind  filled  with  grout. 
Somewhat  similar  ground  was  found  at  Shaft  24,  in  Fort  Greene 
Park,  Brooklyn,  and  the  grouting  appears  to  have  been  equally 
successful. 

As  stated  above,  the  placing  of  the  concrete  lining  has  interfered 
somewhat  with  rapid  progress  on  the  City  Tunnel  shafts;  in  most 
shafts,  however,  the  rock  was  such  that  some  support  would  have 
been  necessary  at  frequent  intervals,  so  that  time  lost  in  concreting 
was  more  apparent  than  real. 

The  concrete  lining  of  the  lower  portions  of  the  shafts  below 
the  river  valves  represented  the  finished  lining  of  the  final  water- 
way. Only  the  irregular  section  valve  shafts,  13  and  18,  were  tim- 
bered. The  experience  on  this  work  has  demonstrated  the  ad- 
vantages of  the  concrete  lining;  it  gives  no  trouble  after  once  in 
place,  and  effectually  cuts  off  the  inflow  of  water  to  the  shaft.  The 
method  of  making  a  closure  in  the  concrete  lining  is  shown  in 
Plato  41. 

Progress  on  Tunnel. 

The  first  shot  was  taken  from  the  tunnel  heading  at  Shaft  14 
on  December  6,  1911,  and  the  tunnels  were  started  at  other  shafts 
shortly  after  that  date.  At  present,  16  of  the  24  shafts  have  been 
completed  to  tunnel  grade,  and  at  some  of  the  shafts  the  tunnels 
are  well  under  way.  Ordinarily,  from  two  to  six  weeks  has  been 
required  after  the  completion  of  the  shaft  to  change  over  equipment 
and  install  cages  in  readiness  for  tunnel  driving.  The  progress 
on  the  tunnels,  even  where  the  headings  are  at  some  distance  from 
the  shaft,  has  not  yet  equalled  the  record  made  on  other  parts  of 
the  Catskill  work.  A  number  of  circumstances  have  contributed 
to  this  comparatively  small  progress,  such  as  are  necessarily  inci- 
dent to  the  execution  of  shaft  and  tunnel  excavation  through  the 
heart  of  our  great  city. 

The  storage  of  the  amount  of  dynamite  required  for  a  tunnel 
of  the  size  of  the  City  Tunnel,  constructed  in  the  midst  of  con- 
gestcd  business  and  residential   districts,   has  presented   a   serious 
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problem  for  those  having  the  responsibility  in  such  matters.  Only 
160  to  200  pounds  of  powder  were  allowed  to  be  stored  during  the 
shaft-sinking  period,  and  only  400  pounds  are  now  permitted  tem- 
porarily in  the  surface  magazines.  The  Municipal  Explosives  Com- 
mission has  approved  underground  magazines  excavated  in  the  rock 
at  the  end  of  a  drift  75  ft.  in  length,  the  entrance  to  which  from  the 
tunnel  will  not  be  less  than  100  ft.  from  the  foot  of  the  shaft.  This 
magazine  is  to  have  a  heavy  door,  hung  in  a  concrete  bulkhead,  at 
the  entrance  to  the  magazine  drift,  which  is  designed  to  close  when 
an  explosion  occurs  in  the  magazine  and  prevent  the  escape  of  the 
gases  of  combustion  in  the  magazine  and  minimize  the  rush  of  air 
up  the  shaft.  The  design  of  this  magazine  has  been  worked  out  by 
the  engineers  of  the  City  Aqueduct  Department  and  is  based  on 
French  and  German  practice.  A  number  of  these  magazines  are 
under  construction,  and  one  of  them,  that  at  Shaft  18,  is  practically 
finished. 

Disposal  of  Excavation. 

The  contractors  on  the  lower  sections  of  the  City  Tunnel  have 
encountered  no  more  serious  problem  than  that  of  disposing  of  the 
materials  excavated  from  the  shafts  and  tunnels.  At  the  first  four 
shafts,  1  to  4,  inclusive,  it  was  possible  to  find  areas  adjacent  to  or 
near  the  shaft  sites  on  which  the  earth  and  rock  could  be  spoiled 
at  comparatively  little  expense;  but  at  the  other  shafts  it  has  been 
necessary  to  haul  everything  to  the  waterfront,  or  other  points  of 
disposal  at  some  distance  from  the  shaft.  On  Contract  65,  through 
an  arrangement  with  the  Park  Department,  a  large  amount  of  the 
excavation  is  being  dumped  along  the  North  River  near  129th 
Street,  to  fill  an  area  on  the  river  front  that  is  being  reclaimed  for 
a  park.  A  portion  of  the  excavation  on  Contract  66  has  gone  to 
make  a  fill  at  the  foot  of  West  79th  Street,  but  more  of  it  is  going 
to  the  docks,  to  be  carried  to  sea,  and  much  of  that  on  Contract  67 
is  being  similarly  disposed  of. 

Plant  Layouts. 

The  amount  of  land  available  to  the  contractors  about  the  shafts 
of  the  City  Tunnel  was  necessarily  limited  in  some  localities  to 
hardly  5  000  sq.  ft.,  and  it  is  interesting  to  see  how  the  contractors 
have  arranged  their  plants  on  such  small  spaces.     Plate  42  shows 
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the  arrangement  of  the  contractor's  plant  at  Shaft  19  and  the 
Bowery,  during  the  period  of  sinking  this  shaft  in  rock.  This  is  a 
good  example  of  a  small  space  well  utilized.  Referring  to  this  plant, 
you  will  see  that  the  compressors,  blacksmith  shop,  cement  shed, 
store  house,  contractor's  office,  and  drives  occupy  the  ground  level, 
while  on  the  deck  above  are  the  hoists,  repair  shops,  shelter  for 
men,  dynamite  magazine,  and  engineer's  and  doctor's  office,  and  open 
storage  room  for  forms  and  other  equipment.  The  equipment  for 
sinking  this  shaft  and  placing  the  concrete  lining  is  tabulated 
below : 

Shaft-Sinking  Plant. 


Hoist 

Headf  rame. . 


Compound 
compressor 


Compound 
compressor 


Manufacturer. 


Exeter  Machine  Works 


Lackawanna   Bridfce 


-\ 


\     Co. 

j- Ingersoll-Rand  Co. 

[  IngersoU-Rand  Co — 


Size. 


Single,  6  ft.  diam. 
by  4  ft.  6  in. 
geared  drum 

76  ft.  high  15^  tons 


I 


18^  in.  and  Hi  in.] 
cylinderR.  16  in. 
stroke,  900  cu.  ft.  - 
free  air  per  min- 
ute  

Sli  in.  and  12(  in.  1 
cylinders,  16  In. 
stroke.  1  800  cu. 
ft.   free  air  per 
minute 


Operating  mechanism. 


Direct  connected  G.  E.  in- 
duction motor;  112  h.p.; 
440  volts. 

Constructed  for  double 
balanced  cages  when 
timneling. 

DirecJt  connected  G.  E. 
synchronous  motor:  164 
h.  p.;  6  600  volts:  with 
6i  kw.— 125-volt  exciter. 

Direct  oonnectei  G.  K. 
synchronous  motor;  215 
h.  p.;  6  600  volts,  with 
9i  kw.-  126- volt  exciter. 


Hard     ham- 
mer driJ  Is.. 

Sinking 
pump 


Manufacturer. 


r  Ingersoll-Rand  Co — 
McKiernan  Terry 

\     Drill  Co 

I  Sullivan    Machinery 

1^    Company 

^Cameron  Steam 
"i     Pump  Works 


Number  and 
size. 


Operating  mechanism. 


Four  96  lb i Machine  rotating  bit. 

Two  62  lb Hand  rotating  bit. 

Three  41  lb '  Hand  rotating  bit. 

12  X  5  X  13  in.  stroke,' 
100  gallons. 


Shaft  Concreting  Plant. 


Concrete 

mixer. . 


Forms 


j  Ransome     Concrete  I 
1     Machine  Co I 


Blaw      Collapsible 
Steel  Centering  Co. 


1  cu.  yd.  capacity.. 


I 

85  rt.  of  forms  equals 
28  pieces.  Thickness 
of  plate  =  ^  in.  In- 
terior bracing  of  4 
curved  6  in.  channels 
and  3  X  2  in.  angles. 


Direct  connected  G.  E.  di- 
rect current,  25  h.p. 
motor,  240  volts. 


PBOGRESS  OF  CITY  TUNNEL  OF  CATSKILL  AQUEDUCT.  91 

In  Plate  36,  Fig.  2,  is  seen  a  photograph  of  Shaft  19,  taken 
from  the  west,  which  shows  the  hoist,  head-frame  and  muck  bins  in 
place  for  shaft-sinking.  But  little  will  have  to  be  done  here  when 
the  shaft  is  completed  to  prepare  for  tunnel  driving,  except  to  in- 
stall the  cages  and  tipples. 

Power  Plants. 

In  drawing  up  contracts  for  the  City  Tunnel,  it  was  planned 
to  eliminate,  as  far  as  possible,  any  annoyance  to  the  public  from 
noise,  smoke  and  dust  arising  from  the  prosecution  of  the  work, 
particularly  at  the  shafts  in  the  built-up  sections  of  the  city, 
by  requiring  that,  so  far  as  practicable,  electric  power  be  used  in- 
stead of  steam.  On  Contract  63,  that  of  Mason  &  Hanger  Com- 
pany, comprising  Shafts  1  to  5,  inclusive,  which  are  located  in  the 
undeveloped  portions  of  the  city,  steam  power  has  been  largely 
used;  through  arrangements  made  between  the  contractor  and  the 
Park  Commissioner  of  the  Bronx,  the  contractor  agreed  to  fill  for 
the  city  a  large  area  of  swamp  in  Van  Cortlandt  Park,  without 
other  consideration  than  that  he  be  allowed  to  locate  there  a  cen- 
tral steam  compressor  plant  and  to  lay  pipes  through  the  park 
in  which  to  distribute  the  air  to  the  five  shafts  of  his  contract. 
This  compressor  plant,  which  has  a  capacity  of  12  500  cu.  ft.  of 
free  air  per  minute,  has  been  in  operation  for  several  months,  and 
compressed  air  is  used  at  the  shafts  of  this  contract  for  drills  and, 
to  some  extent,  for  pumping.  Steam  hoists  were  used  temporarily 
for  sinking  the  shafts,  but  the  permanent  hoists  are  operated  by 
electricity  and  some  pumping  is  being  done  by  electrically-driven 
pumps.  By  the  above  plan,  all  smoke  and  dirt  is  confined  to  the 
central  power  plant,  which  is  located  in  a  section  of  the  park  where 
no  annoyance  can  arise. 

On  the  next  contract,  65,  that  of  the  Pittsburg  Contracting 
Company,  comprising  Shafts  7  to  12,  inclusive,  no  steam  plants 
have  been  used;  even  the  temporary  hoists  were  driven  electrically. 
Ingersoll-Rand  motor-driven  compressors,  having  a  capacity  of 
350  cu.  ft.  of  air  per  minute,  sufficient  for  the  hand-hanmaer  drills 
used  in  shaft-sinking,  have  been  placed  at  five  of  the  shafts;  but 
two  of  the  shafts,  9  and  11,  have  been  sunk  entirely  by  electric 
drills,  and  no  compressors  have  been  installed. 

On  Contract  66,  that  of  Grant,  Smith  &  Company  and  Locher, 
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compressed  air  for  the  operation  of  the  drills  is  being  supplied  to 
the  first  three  shafts,  13,  14,  and  15,  from  a  central  compressor 
plant  equipped  with  three  6lectrically-driven  two-stage  compressors 
of  the  SuDivan  Machinery  Company,  having  a  total  capacity  of 
6  300  cu.  ft.  of  free  air  per  minute.  This  plant  is  located  in  Cen- 
tral Park,  within  the  contractor's  enclosure,  at  Shaft  14,  and  the 
air  is  piped  through  the  transverse  roads  and  along  the  sidewalk  of 
Eighth  Avenue  to  the  other  two  shafts.  At  the  three  southerly 
shafts  of  this  contract,  16,  17,  and  18,  and  in  all  six  shafts  of 
Contract  67,  Shafts  19  to  24,  inclusive,  which  is  being  carried  on 
by  Holbrook,  Cabot  &  Rollins  Corporation,  each  shaft  has  an  inde- 
pendent electrically-driven  compressor  plant,  comprising,  on  Con- 
tract 66,  a  single  Ingersoll-Hand  two-stage  machine  of  a  capacity 
of  2 100  cu.  ft.  of  free  air  per  minute,  and  on  Contract  67  two 
IngersoU-Rand  two-stage  compressors,  one  of  a  capacity  of  1 200 
cu.  ft.  and  the  other  900  cu.  ft.  of  free  air  per  minute. 

Alternating  current  is  supplied  to  the  shafts  in  the  Boroughs  of 
Manhattan  and  the  Bronx  by  the  New  York  Edison  Company  and 
its  subsidiaries,  and  to  those  in  Brooklyn  by  the  Edison  Electric 
Illuminating  Company  of  Brooklyn,  at  a  voltage  of  about  6  600. 
This  current  is  stepped  down  to  2  200  for  the  hoists  and  compressors 
on  Contract  66,  and  to  220  volts  for  power,  lights  and  blasting  on 
Contracts  63  and  65.  The  alternating  current  at  6  600  volts  is 
delivered  directly  to  the  compressors  on  Contracts  66  and  67,  and 
from  this  reduced  to  a  voltage  of  440  and  220  for  power,  and  to  about 
110  for  lighting 'and  blasting.  Direct  current  at  about  220  volts  is 
used  for  the  hoists,  at  110  volts  for  lights  and  small  motors  on  Con- 
tracts 66  and  67. 

Cages  and  Hoists, 

The  shafts  thus  far  completed  have  been  equipped  with  single- 
drum  Flory  and  Lidgerwood  hoists,  which  are  capable  of  operating 
at  a  speed  of  400  ft.  per  minute  two  balanced  cages,  each  with  a 
5  X  8-ft.  platform.  On  two  contracts,  65  and  67,  platform  cages, 
weighing  about  3  000  lb.,  are  to  be  installed ;  on  the  other  two,  63 
and  66,  self -dumping  cages,  weighing  about  4  500  lb.,  are  being 
put  in.  The  safety  devices  on  all  cages  are  tested  as  soon  as  in- 
stalled, and  at  frequent  intervals  thereafter,  and  the  hoists  are 
being  equipped  with  devices  to  prevent  overwinding  of  cables. 
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Drills. 

On  Contracts  63  and  66,  and  to  a  large  extent  on  Contract  67, 
large  3 J-  and  3g-in.  piston  drills,  mounted  on  tripods,  have  been 
used  for  sinking  the  shafts.  On  Contract  66,  however,  the  Pitts- 
burg Contracting  Company  has  successfully  used,  on  5  of  their 
7  shafts,  several  kinds  of  hand-hammer  or  Jap  drills,  including 
the  Sullivan  drill,  which  weighs  about  60  lb.,  and  the  larger 
Ingersoll  Rotating  drill,  which  has  a  weight  of  about  90  lb.  The 
use  of  these  large  hand  drills  marks  a  distinct  advance  in  shaft- 
sinking  methods.  Among  their  advantages,  it  should  be  noted  that 
the  hand  drill  requires  for  its  operation  but  one  drill-runner,  with- 
out a  helper ;  the  drill  is  easily  handled  in  the  shaft ;  no  time  is  lost 
in  setting  it  up  or  moving  it,  and  it  may  be  operated  while  mucking 
is  going  on.  The  drill  cuts  fully  as  fast  as  the  large  tripod  drill, 
with  much  less  air,  and  little  trouble,  other  than  with  the  drill 
steel,  is  experienced  in  drilling  7-ft.  to  8-ft.  holes  in  moderately 
hard  rock.  Of  course,  the  hand  drill  makes  a  smaller  hole  than  the 
larger  piston  drill.  The  rotating  Jap  drills  are  also  being  used 
successfully  on  Contract  67,  but  in  the  hard  granitic  rock  of  the 
Brooklyn  shafts  their  use  has  been  confined  to  trimming  holes,  the 
cut  and  reliever  holes  being  drilled  with  38-in.  piston  drills, 
mounted  on  tripods. 

Three  types  of  electric  drills  have  also  been  used  on  Contract  65, 
the  Fort  Wayne,  the  Pneumelectric,  and  the  Dulles-Baldwin.  The 
second  type  of  drill  is  used  in  sinking  Shaft  11,  and  the  last  in 
sinking  Shaft  9.  Alternating  current  at  220  volts  is  delivered  to 
these  drills  through  a  cable  and  manifold  suspended  from  the  top 
of  the  shaft.  The  electric  drills  effect  a  large  saving  in  power,  and 
no  doubt,  when  perfecte<l,  this  type  of  drill  will  have  a  large  field 
of  usefulness. 
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A  Member. — On  the  first  slide  shown  of  the  pipe  lines  running 
from  Brooklyn  to  Staten  Island,  there  seemed  to  be  an  extension 
on  the  Jersey  coast,  one  coming  out  at  about  Port  Monmouth,  or 
somewhere  there. 

Walter  E.  Spear,  M.  M.  E.  N.  Y. — We  are  not  invading  New 
Jersey.  The  conduit  leaving  Shaft  23  goes  through  Third  Avenue, 
Park  Place,  Fifth  and  Sixth  Avenues,  to  Bay  Kidge,  and  crosses 
the  Narrows  at  Seventy-ninth  Street,  to  the  foot  of  Arrietta  Street 
on  Staten  Island,  and  from  that  point  passes  in  the  most  direct  route 
up  to  Silver  Lake,  where  the  proposed  Reservoir  is  to  be  constructed. 
That  is  the  end  of  that  conduit.  The  other  conduit,  leaving  the 
tunnel  at  Shaft  24  at  Fort  Greene  Park,  is  to  be  laid  through 
Willoughby  Avenue  to  Queens  Borough,  and  ends  at  Thompson 
Avenue.    Those  are  the  only  conduits  we  propose  to  build. 

Sidney  W.  Hoag,  Jr.,  M.  M.  E.  N.  Y. — Mr.  Spear,  what  do  you 
mean  by  the  terms  waterway  shafts  and  section  valve  shafts^  What 
is  the  distinction  between  such  shafts  and  others  i 

Mr.  Spear.— The  waterway  shafts  of  the  City  Tunnel  are  those 
through  which  water  will  be  drawn  from  the  tunnel  for  the  supply 
of  the  City. 

Only  one  of  the  shafts  of  the  City  Tunnel — Shaft  No.  1 — is  a 
construction  shaft  similar  to  most  of  those  in  the  other  pressure 
tunnels  of  the  Catskill  Aqueduct  which  are  filled  in  and  plugged 
when  the  tunnel  is  finished.  One  other  shaft — No.  11 — is  a  drain- 
age shaft,  without  a  waterway,  so  that  twenty-two  out  of  the  twenty- 
four  shafts  are  waterway  shafts  and  have  one  or  more  riser  pipes 
in  them  connecting  with  the  distribution  mains. 

A  section  valve  will  be  placed  across  the  tunnel  at  Shafts  13 
and  18,  which  will  serve  to  cut  off  the  portion  of  the  tunnel  on 
either  side,  for  inspection  or  repairs.  These  shafts  are,  therefore, 
termed  section  valve  shafts. 

Mr.  Hoag. — What  is  the  grade  of  the  flow  line  across  the  Nar- 
rows from  Brooklyn  to  Staten  Island? 

Mr.  Spear. — With  a  flow  of  250  million  gallons  per  day  in  the 
City  Tunnel  and  a  delivery  of  10  million  gallons  per  day  to  Staten 
Island,  the  gradient  in  the  36-in.  pipe  across  the  Narrows  will  be 
about  Elevation  260  above  sea  level.  With  the  full  flow  of  500 
million  gallons  per  day  through  the  City  Tunnel,  the  gradient  in 
the  Narrows  will  be  about  Elevation  230. 

Mr.  IIoag. — You  propose  to  lay  the  36-in.  pipe  across  the  Nar- 
rows in  a  dredged  trench? 

Mr.  Spear. — Yes,  in  a  dredged  channel;  and  the  pipe  will  prob- 
ably be  laid  from  a  cradle  supported  on  one  or  more  scows,  much  the 
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same  as  a  pipe  of  the  ?ani?  size  was  laid  across  the  Harlem  River 
some  time  ago. 

The  conduit  from  Shaft  23  is  to  be  a  66-in.  steel  pipe,  and  a 
portion  of  it  is  now  being  laid  on  Sixth  Avenue.  From  Fifth 
Avenue  and  Thirty-sixth  Street  to  Silver  Lake,  with  the  exception 
of  that  section  in  the  Narrows,  48-in.  cast-iron  pipe  will  be  laid. 
The  first  section  of  the  conduit  from  Shaft  24  to  Queens  Borough 
is  also  to  be  a  66-in.  steel  pipe  as  far  as  Willoughby  Avenue  and 
Broadway,  and  a  48-in.  cast-iron  pipe  the  remainder  of  its  length. 
Three  out  of  the  four  contracts  in  Brooklyn  and  Queens  Boroughs 
are  now  under  way. 

Samuel  C.  Thompson,  M.  M.  E.  N.  Y. — Is  it  intended,  Mr. 
Spear,  that  the  entire  pressure  from  the  tunnel  will  enter  into  the 
distribution  ? 

Mr.  Spear. — In  the  low-pressure  districts  there  will  be  regulating 
valves  in  these  chambers  at  the  top  of  the  shafts,  by  which  any 
desired  pressure  may  be  maintained  on  the  distribution  aide.  In 
the  high-pressure  districts  of  Manhattan,  Brooklyn  and  Richmond 
it  will  not,  of  course,  be  necessary  to  make  such  reductions  in 
pressure. 

Mr.  Hoag. — Then,  Mr.  Spear,  the  idea  is,  by  this  system  to 
deliver  water  direct  from  the  Catskills  into  the  houses,  without 
the  intervention  of  receiving  or  distributing  reservoirs? 

Mr.  Spear. — That  is  true,  except  for  Hill  View  Reservoir  in 
Yonkers,  just  beyond  the  City  line,  and  the  terminal  reservoir  in 
Staten  Island. 

Mr.  IIoag. — Will  the  Hill  View  Reservoir  be  a  part  of  this  sys- 
tem?   Will  the  head  there  control  the  pressure? 

Mr.  Spear. — Yes,  the  head  there  will  control  the  pressure  in  the 
City  Tunnel. 

William  F.  Laase,  M.  M.  E.  N.  Y. — Mr.  Chairman,  I  would  like 
to  ask  Mr.  Spear  what  would  happen  if  the  valve  at  the  foot  of  the 
riser  should  get  out  of  order?  What  provision  has  been  made  for 
repairing  it,  or  how  long  a  time  it  would  take  if  serious  accident 
happened  to  it? 

Mr.  Spear. — Xone  of  these  valves  have  yet  been  purchased  or 
delivered,  but  I  understand  that  they  are  of  the  simplest  design 
and  the  likelihood  of  their  getting  out  of  order  is  exceedingly  small. 
Should  it  be  impossible  at  any  time  to  open  or  close  one  of  these 
valves  when  desired,  there  would  be  nothing  else  to  do  but  to  close 
ofF  the  nearest  section  valve  and  pump  the  water  out  of  the  tunnel. 
We  believe  that  this  will  seldom  be  necessary,  because  these  riser 
valves  are  to  be  used  only  in  an  emergency,  and  will  therefore  not 
be  operated  frequently.     There  are  two  valves  on  each  connection 
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at  the  top  of  the  shaft,  one  of  which  is  to  be  a  service  valve  and 
the  second  which  is  kept  in  reserve  and  on  which  very  little  wear, 
of  course,  can  take  place. 

Mr.  Hoag. — Is  there  anything,  Mr.  Spear,  in  connection  with 
this  City  Tunnel  system  that  prohibits  its  becoming  a  part  of  the 
present  distribution  system  in  Manhattan? 

Mb.  Spear. — The  gradients  in  a  large  part  of  the  present  dis- 
tribution system  of  Manhattan  are  too  low  to  permit  of  the  City 
Tunnel  becoming  part  of  this  system,  in  so  far  as  a  flow  may 
under  present  conditions  take  place  in  either  direction  between 
the  tunnel  and  the  distribution  system.  If  it  were  desired  to  do 
so,  however,  the  tunnel  could  in  part  be  operated  at  a  lower  gradient 
than  now  proposed  by  closing  off  one  of  the  section  valves  and 
using  a  portion,  say  between  Shafts  13  and  18  or  that  portion 
between  18  and  the  Brooklyn  shafts,  as  a  part  of  the  distribution 
system. 

Lazarus  White,  M.  M.  E.  N.  Y. — As  I  understand  the  paper,  it 
was  primarily  a  progress  report.  It  was  not  intended  to  be  a  full 
exposition  of  why  the  City  Aqueduct  tunnel  was  built;  that  was 
pretty  thoroughly  gone  into  for  a  period  of  three  or  four  years  and 
the  project  won  out  handsomely. 

When  we  started  work  on  the  Catskill  Aqueduct,  it  appeared 
that  the  pressure  tunnel  would  be  an  exceptional  feature  of  the 
aqueduct.  As  the  pressure  tunnels  were  built  they  began  to  grow 
more  in  favor  and  they  won  out  up  the  State  where  deep  valleys 
had  to  be  crossed.  It  finally  dawned  on  the  engineers  that  it  would 
be  a  mighty  good  thing  in  the  city  to  distribute  the  Catskill  supply 
by  pressure  tunnels  and  to  avoid  the  trouble  of  constructing  sur- 
face pipes.  The  project  was  such  a  large  one  that  it  naturally  met 
with  opposition.  We  are  now  far  enough  advanced  to  know  that 
the  difficulties  which  the  opposition  raised  were  largely  imaginary. 
There  has  been  no  special  difficulty  in  sinking  the  shafts  or  driving 
the  tunnels  in  the  City;  we  have  found  that  the  deeper  we  go  the 
better  we  find  the  rock,  and  the  rocks  which  we  found  treacherous 
in  Manhattan  at  60  ft.  are  much  better  at  200  ft.  Except  in  a  few 
instances  the  tunnels  are  remarkably  dry.  As  for  the  quality  of 
the  rock  in  the  tunnel  we  know  now  that  these  tunnels  will  not  be 
difficult  to  construct,  and  we  believe  that  we  have  done  the  hardest 
work  in  getting  down  to  rock  through  tho  cover  of  sands  and 
gravels. 

It  would  appear  to  me  that,  in  the  future,  deep  tunnels  will  be 
resorted  to  for  other  purposes  besides  delivering  water.  Instead 
of  periodically  ripping  up  the  streets,  it  seems  that  tunnels  dis- 
tributing gas  and  electricity  might  be  built.    Considering  the  amount 
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of  work  we  are  doing,  I  think  anybody  will  admit  the  disturbance 
at  the  surface  is  very  small.  The  shafts  are  inconspicuous,  and, 
except  for  a  few  of  our  neighbors,  only  a  few  are  being  disturbed. 

The  average  progress  of  sinking  the  shafts  in  the  City  will 
probably  average  higher  than  on  our  other  tunnels,  although  the 
individual  records  will  not  be  as  high.  The  tunnels  will  probably 
be  constructed  at  a  rate  not  as  high,  relatively,  as  the  shaft  sinking, 
due  to  the  unfavorable  conditions  of  working  in  the  City  and  the 
character  of  the  rock  structure. 

Mr.  Hoag. — What  is  the  relative  cost  per  linear  foot  between 
shaft  and  tunnel? 

Mb.  White. — It  is  hard  to  state  from  the  contractors'  prices, 
since  the  contractors  have  a  tendency  to  bid  a  little  high  on  the 
shafts  to  pay  for  the  first  expenditure  on  plant  and  equipment. 
About  two  to  one  is  probably  the  actual  relative  cost. 

Mb.  Hoag. — Is  not  the  fact  that  there  has  been  so  little  water 
in  the  shafts  and  tunnels  somewhat  of  a  revelation?  Was  that 
anticipated  by  the  geologist? 

Mr.  White. — I  believe  the  amoimt  of  water  has  been  less  than 
could  reasonably  be  expected.  Some  of  the  shafts  have  been  almost 
bone  dry. 

Bertband  H.  Wait,  M.  M.  E.  N.  Y. — I  have  nothing  of  interest 
to  add  to  Mr.  Spear's  paper,  unless  it  might  be  a  few  words  in 
regard  to  some  of  the  details  which  affected  progress  on  the  City 
shafts  up  to  date. 

Previous  to  starting  work  on  the  Catskill  system,  the  shafts 
which  had  been  sunk  in  New  York  State  were  ^very  limited,  both 
in  number  and  depth.  As  a  general  rule,  these  shafts  formed  a 
very  small  proportion  of  the  work  in  hand,  and  the  contractors 
did  not  organize  especially  for  them.  They  put  an  organization 
on  the  ground  to  take  care  of  the  major  part  of  the  work  and  let 
their  men  sink  the  shafts  as  best  they  could. 

When  the  Catskill  work  was  started,  it  was  realized  that  the 
number  of  shafts  to  be  sunk  and  their  depth  made  them  something 
of  a  problem  in  themselvas.  Shaft-sinking  organizations  were 
brought  in  from  the  Pennsylvania  and  West  Virginia  coal  regions 
by  the  different  contractors.  Those  men  were  all  experienced  when 
they  first  came  on  the  Catskill  work;  they  sank  shafts  on  the  dif- 
ferent contracts  all  the  way  from  Ashokan  to  the  City  and  became 
more  expert  as  they  got  accustomed  to  the  different  rocks  encountered 
in  this  part  of  the  country.  The  result  was  that  the  City  Tunnel 
reaped  the  benefit,  as  we  were  able  to  get  the  best  of  the  gangs 
which  had  been  working  along  the  lino.  It  was  due  to  these  organi- 
zations that  most  of  the  good  progress  has  been  made  here. 
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Another  thing  which  helped  out  progress  on  the  City  Tunnels 
was  the  fact  that  most  of  the  shafts  were  circular  in  section.  In 
these  circular  shafts  it  is  possible  to  do  aU  the  drilling  for  a  round 
on  one  shift,  mucking  the  other  two  shifts,  and  in  this  way  getting 
one  round  out  of  the  shaft  each  24  hours.  This  works  out  well 
both  for  speed  and  cost.  All  the  drillers  can  be  carried  on  one 
shift  and  each  day  the  drillers  and  muckers  have  a  definite  task  be- 
fore them.  The  rock  also  stands  up  much  better  in  circular  shafts 
than  in  the  rectangular  ones,  and  it  is  possible  to  sink  safely  to 
greater  depths  before  following  up  with  concrete  lining. 

A  method  of  sinking  followed  to  a  considerable  extent  on  the 
City  Tunnels,  which  was  not  tried  out  in  this  part  of  the  country 
previously,  was  the  use  of  small  hammer  or  jap  drills.  Several 
types  of  jap  drills  were  tried  out,  but  the  best  progress  was  made 
with  the  IngersoU  rotating  drills.  These  drills  weigh  about  90 
pounds  each  and  can  be  handled  by  one  man.  They  require  no 
tripods,  and  only  one  helper  to  every  four  or  five  drill  runners. 
In  ordinary  rock,  holes  to  a  depth  of  10  ft.  can  be  drilled  as 
fast  as  with  the  ordinary  slugger  drills.  On  account  of  having 
no  tripods  or  heavy  drills  to  get  into  the  hole,  the  shifts  can  get  in 
so  much  quicker  than  when  they  have  the  big  drills  to  handle. 
When  the  drilling  is  finished  they  can  also  pick  up  and  get  out  of 
the  hole  in  a  shorter  time. 

Conditions  were  not  as  favorable  for  speed  in  the  City  as  up 
the  State,  where  the  shafts  were  outside  of  city  limits  and  where 
the  blasting  did  not  disturb  the  residents.  There  were  some  delays 
in  getting  started,  'due  to  the  fact  that  it  took  some  time  to  get  the 
necessary  permits  to  go  ahead  with  the  work.  All  that  the  con- 
tractors up  State  had  to  do  was  to  set  up  a  derrick  and  boiler  and 
start  work.  The  time  of  shooting  in  the  City  has,  in  general,  been 
kept  within  the  hours  of  7  a.  m.  and  11  p.  m.,  as  it  was  found  that 
blasting  during  the  late  evening  or  early  morning  hours  disturbed 
the  residents  in  the  vicinity  of  the  shafts.  Another  thing  which 
caused  some  delay  was  the  problem  of  getting  muck  away  from  the 
shafts.  In  only  a  few  cases  was  it  possible  to  spoil  near  the  shafts; 
it  all  had  to  be  hauled  a  considerable  distance  by  teams  or  motor 
trucks. 

Taking  everything  into  consideration,  the  general  progress  on 
these  shafts  to  date  has  been  better  than  could  be  expected.  This 
has  been  due  primarily  to  the  superior  organization  of  the  con- 
tractors and  the  good  quality  of  the  rock  encountered.  The  most 
notable  advance  in  methods  that  has  been  developed  on  the  City 
Tunnel  has  been  the  use  of  jap  drills  in  sinking. 
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Herbert  M.  Hale.* — I  would  like  to  say  that,  of  course,  in  start- 
ing work  in  the  City  of  the  magnitude  of  the  City  Tunnel,  the 
problem  of  our  relations  to  the  several  departments  of  the  City 
government  was  an  important  one.  The  contractors  have,  without 
exception,  found  that  the  City  departments  are  well  organized,  and 
contractors  have  been  very  well  treated  by  everybody  concerned. 
Of  course,  the  Board  of  Water  Supply  could  not  buy  all  the  private 
property  at  the  site  of  the  City  Tunnel  shafts  which  was  necessary 
to  carry  on  this  work,  but  the  other  departments  came  to  the  rescue 
and  allowed  us  to  bridge  streets  and  encroach  a  little  on  the  high- 
ways and  parks.  With  all  the  restrictions  placed  by  the  City  on  our 
operations,  there  was  one  thing  the  City  department  did  not  do — 
they  did  not  set  any  limit  as  to  how  high  we  could  go  above  the 
ground  with  our  plant.  In  many  cases  by  building  several  decks, 
as  at  Shaft  19,  we  have  thereby  more  than  doubled  the  working  areas. 

Mr.  Spear. — I  want  to  add  a  little  more  about  this  question  of 
permits.  The  Board  of  Water  Supply  have  not  the  broad  powers 
which  the  old  Kapid  Transit  Commission  had — to  go  anywhere 
they  chose — and  we  have  had  to  make  application  to  the  depart- 
ments having  jurisdiction  over  City  lands  for  permission  to  occupy 
them,  and  the  contrajctors  have  had  to  go  to  them  for  many  per- 
mits for  carrying  on  their  work.  I  want  to  state  that  we  have 
been  very  well  treated  by  the  other  City  departments.  Further- 
more, I  want  to  say  that  if  there  has  been  any  delay  in  securing 
permits  it  has  been  due  to  the  contractors  who  came  in  here  with- 
out knowledge  of  the  City  departments,  and  who  did  not  at  first 
know  just  where  to  go  to  get  the  permission  they  sought. 

Mr.  Hoag. — It  does  seem  that,  for  work  of  this  magnitude  and 
importance,  it  is  being  conducted  with  far  less  fuss  and  feathers, 
as  far  as  the  lay  observer  can  see,  than  has  characterized  any  great 
public  or  municipal  improvement  heretofore.  I  mean  by  the  'lay 
observer,"  those  outside  of  the  Board  of  Water  Supply,  and  I  think 
it  is  due  largely  to  the  co-operation  of  the  various  departments  in 
lending  their  aid  and  assistance  on  lines  of  least  resistance. 

William  F.  Laase,  M.  M.  E.  N.  Y. — I  have  been  led  to  believe 
that  a  daily  supply  of  about  200  000  000  gal.  will  be  available  in 
Brooklyn  by  the  end  of  1915,  and  I  would  like  to  ask  if  the  rate 
of  progress  on  the  work  confirms  that  belief? 

Mr.  Spear. — Yes.  Contract  No.  67,  the  last  contract  in  lower 
Manhattan  and  Brooklyn,  is  the  one  which  will  take  longest  to 
complete.  That  is  to  be  completed  in  December,  1915,  and,  at  the 
present  time,  the  contractors  are  ahead  of  their  schedule. 

*Enpiiieer  with  Holbrook,  Cabot  and  RoUins  Corpotation,  Contract  67  of  City  Tunoel. 
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Introduction  by  Sidney  W.  Hoag,  Jr.,  ^L  M.  E.  N.  Y., 

President  of  the  Society. 

Sidney  W.  Hoag,  Jr.,  M.  M.  E.  X.  Y.— Ladies  and  Gentle- 
men— Over  fourteen  years  ago  the  whole  civilized  world  was 
shocked  at  the  startling  news  that  one  of  our  new  battleships, 
while  lying  at  anchor  in  a  friendly  harbor  and  on  a  friendly 
mission,  had  met  a  tragic  fate.  The  circimistances  surround- 
ing that  instance  were  of  such  a  character  as  to  concentrate 
toward  Washington  the  gaze  of  the  entire  world,  in  an  almost  certain 
expectancy  as  to  what  action  traditional  American  prowess  and 
patriotism  would  inspire  the  Government  to  take.  You  all  know  that 
Congress  spoke,  and  you  all  know  that  things  began  to  happen, 
and  ever  since  the  cherished  wreck  of  that  battleship  reposed 
quietly  and  undisturbed  in  the  bottom  of  Havana  Harbor,  until 
recently  the  Federal  Government,  acting  imder  the  pressure  of 
popular  sentiment,  decided  to  remove  that  wreck  and  bestow  upon 
it  a  dignified  burial,  with  all  naval  honors. 

We  have  with  us  this  evening  a  gentleman,  the  senior  member 
of  the  Board  of  Engineers  of  the  United  States  Army,  consisting 
of  three  members  selected  by  the  Chief  of  Engineers,  to  direct  and 
take  charge  of  the  difficult  work  of  raising  that  vessel  from  the  slime 
and  mud  of  Havana  Harbor  and  float  it.  He  will  tell  you  the 
whole  story  of  the  Maine,  from  the  time  she  passed  Morro  Castle 

♦  Colonel,  Corps  of  Engineers,  U.  S.  Army 
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until  after  she  was  floated  through  the  efforts  of  this  expert  engi- 
neer commission  and  towed  outside  of  the  three-mile  limit.  The 
sea  cocks  were  opened  and  she  settled  quietly  and  proudly  and  dis- 
appeared for  all  time  to  a  sailor's  grave,  at  the  bottom  of  the  ocean. 

I  take  particular  pleasure,  personally,  in  having  the  honor  of 
presenting  to  you  Col.  William  M.  Black  of  the  United  States 
Army,  Corps  of  Engineers. 

Col.  William  M.  Black. — In  giving  you  the  story  of  the  Maine 
this  evening,  I  will  tell  you  a  little  of  history  and  how  the  work 
of  raising  was  done,  and  will  endeavor  not  to  be  too  technical  and 
yet  to  give  an  idea  of  the  reason  for  the  Maine  being  in  Havana 
Harbor,  the  source  and  nature  of  the  explosion  which  caused  her 
destruction  and  of  the  removal  of  the  wreck  and  final  burial. 

You  all  probably  remember  the  events  in  Cuba  prior  to  1897.  The 
Cubans  were  making  a  struggle  for  liberty  against  the  Spanish 
throne.  The  war  had  gone  on  for  a  number  of  years;  Spain  had  a 
large  and  well-organized  army  in  Cuba,  and  toward  the  end  of 
1897  the  Cubans  were  practically  at  the  end  of  their  resources. 
Through  the  whole  of  this  struggle  the  Government  of  the  United 
States  endeavored  to  maintain  neutrality.  The  efforts  to  this  end, 
however,  were,  to  some  extent,  neutralized  by  the  acts  of  our  in- 
dividual citizens.  It  is  a  fact  of  common  knowledge  that  filibusters 
were  fitted  out  and  succeeded  in  carrying  arms  and  ammunition 
to  Cuba,  in  spite  of  the  efforts  of  the  Government.  The  result  of 
this  attitude  on  the  part  of  our  people,  who  acted  in  accordance  with 
their  sympathies  toward  the  Cubans,  was  that  all  Spain  and  the 
Spanish  population  of  Cuba  became  highly  incensed  against  the 
Americans.  Conditions  became  extremely  acute  in  Cuba  and  it  was 
feared  that  the  lives  of  the  Americans  there  were  in  danger.  We 
were  on  the  lookout  for  something  to  happen.  There  was  a  large 
party  in  the  United  States  that  was  demanding  intervention.  Mr. 
McKinley,  our  President,  was  doing  his  best  to  maintain  peace. 

In  this  nervous  state  of  affairs  it  is  said  that  a  rather  curious 
thing  happened,  which,  if  the  tale  is  true,  shows  how  on  little 
things  great  events  may  be  hinged.  There  was  an  American  war 
correspondent — at  least  that  is  the  tale — I  think  then  on  the  staff 
of  the  Herald,  in  Havana,  and  he  had  been  there  for  some  time 
telegraphing   to  his   paper   the   various    events   as   they   occurred. 
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The  telegrams  were  censored,  so  that  he  had  arranged  a  code,  one 
word  meaning  one  thing  and  one  word  another.  On  one  occasion 
he  lost  his  revolver,  and  having  to  go  into  the  field  frequently  he  was 
unwilling  to  be  without  so  useful  an  implement.  So,  knowing  that 
he  could  not  buy  one  in  Cuba,  he  arranged  with  the  purser  of  one  of 
the  passenger  steamers  entering  Havana  to  bring  him  a  revolver. 
It  was  duly  delivered,  but  the  cartridges  he  had  for  the  old  one  would 
not  fit  and  so  it  became  necessary  for  him  to  get  a  supply.  There- 
upon he  sent  a  telegram  to  the  United  States  somewhat  in  these 
words:  "Camera  received.  Sent  no  films."  This  went  to  Key  West 
and  was  repeated  to  New  York.  The  cable  operator  at  Key  West 
thought  it  was  an  important  cipher  and  he  proceeded  to  translate  it 
by  a  code  of  his  own.  At  any  rate,  the  rumor  w^s  started  in  Key 
West  that  it  had  been  cabled  from  Havana  that  the  life  of  General 
Lee  had  been  threatened  and  that  a  warship  should  be  sent  to  Cuba. 
This  rumor  went  in  due  time  to  Washington,  and  although  it  was  not 
confirmed  by  General  Lee,  for  some  reason  a  warship,  the  Maine, 
was  ordered  to  Havana.  The  Maine  was  then  one  of  our  best 
vessels.  She  was  the  first  of  our  modem  battleships  and  she  had 
been  kept  in  readiness  in  case  trouble  should  arise. 

The  Spanish  authorities  were  desirous  that  no  warship  should 
go  to  Cuba,  fearing  that  something  might  happen  which  would 
rupture  the  good  relations  between  the  United  States  and  Spain. 
A  high  Spanish  officer  went  to  Greneral  Lee  shortly  before  this 
event  and  asked  him  that  a  warship  be  not  sent,  guaranteeing  that 
the  lives  and  the  property  of  the  Americans  should  be  safe,  and 
General  Lee  promised,  in  turn,  that  no  warship  should  come.  And 
what  is  more,  it  is  stated  he  said,  "They  will  not  send  one  unless 
I  ask  for  it" ;  so  that,  when  the  Maine  appeared  in  the  mouth  of 
Havana  Harbor,  it  was  entirely  unforeseen  by  General  Lee.  He  was 
surprised,  as  well  as  was  the  Spanish  government. 

For  this  sending  of  the  Maine  some  reason  had  to  be  given. 
For  diplomatic  reasons  it  could  not  be  said  that  it  was  sent  in  the 
thought  that  General  Lee's  life  was  in  danger,  so  the  statement  was 
made  that  the  warship  went  over  on  a  visit  of  courtesy;  that  there 
had  been  some  slight  unpleasantness  between  the  Spaniards  and  the 
Americans  which  had  prevented  such  friendly  visits  for  some  time, 
but  that  that  had  passed  and  the  visit  of  courtesy  should  be  made. 
At  least  so  runs  the  tale. 
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The  commanding  officer  of  the  Maine,  Admiral  Sigsbee,  then 
Captain,  was  one  of  our  best  known  officers.  His  executive  was  also 
one  of  our  best  known  and  best  officers,  Admiral,  then  Lieutenant- 
Commander,  Wainwright,  and  these  men,  knowing  the  condition  of 
affairs  in  Cuba,  took  no  chances.  So  before  entering  the  harbor 
on  January  24,  1898,  they  sailed  along  the  north  coast  a  little  way 
to  the  eastward  and  then  to  the  westward,  then  came  back  and 
entered  the  harbor  with  their  ship  in  condition  for  whatever  might 
be  met.  Everything  was  quiet,  everything  went  well  and  the 
ship  was  taken,  as  is  customary  there,  to  one  of  the  buoys.  At 
that  time  there  were  no  wharves  in  Havana  long  enough  for  large 
vessels  and  such  vessels  were  taken  by  the  pilots  on  entrance  to  moor- 
ing buoys  at  certain  points  of  the  harbor  and  made  fast.  The  Maine 
was  taken  to  a  buoy  about  midway  in  the  harbor,  about  1  500  ft. 
from  the  Machina  wharf — that  was  the  wharf  where  the  landings 
for  the  customhouse  were  made — and  the  buoy  lay  directly  in  the 
line  of  the  ferry  between  Havai^a  and  Begla,  a  line  that  was  traversed 
constantly,  not  only  by  the  steam  ferry-boats,  but  by  multitudes 
of  small  boats.  These  boats  were  ship's  boats  of  quite  considerable 
tonnage.  Over  the  stern  they  had  an  awning.  These  were  going 
to  and  fro  all  the  time,  so  that  during  the  entire  time  the  Maine 
lay  in  Havana  Harbor  it  was  quite  impossible  to  prevent  boats  from 
passing  to  and  fro  over  the  anchorage  ground.  The  utmost  vigilance 
was  observed  on  board  the  Maine  to  prevent  any  hostile  or  threaten- 
ing action. 

The  usual  visits  of  courtesy  were  given  and  returned.  Such 
visits  were  made  to  the  Spanish  officials  and  also  to  the  Cubans, 
and  everything  seemed  to  be  very  quiet. 

Now,  if  you  will  turn  out  the  lights,  we  will  have  the  first 
picture : 

Plate  I  (Plate  43,  Fig.  1)  shows  the  Maine  entering  Havana 
Harbor,  with  the  Morro  Castle  in  the  background.  The  Maine  was 
324  ft.  long,  with  57  ft.  breadth  of  beam.  Her  draft  was  21i  ft,  and 
her  displacement  6  650  tons.  She  carried  four  10-in.  guns,  in  two 
turrets,  one  on  the  starboard  side  forward  and  one  on  the  port  side 
aft.  She  also  had  six  6-in.  guns  and  a  minor  battery,  and  was 
provided  with  four  torpedo  tubes. 

Now,  in  order  that  you  may  better  understand  her  structure, 
I  want  you  to  examine  Plate  2  (Plate  44).     This  is  a  longitudinal 
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section  of  the  Maine,  and  a  plan  showing  the  subdivision  of  her 
hold.  Please  notice  the  positions  of  the  boiler-rooms  and  of  the 
magazines.  The  ribs  which  show  between  the  inner  and  outer  bot- 
toms are  known  as  transverse  floor  plates  or  frames.  The  bulkhead 
between  the  two  boiler-rooms  is  at  frame  41.  Frame  18  is  just 
forward  of  the  foremast.  Note  also  the  transverse  bulkheads,  and 
the  position  of  the  protective  deck,  shown  by  the  heavy  line. 

In-  those  days,  you  will  remember,  they  used  the  brown  prismatic 
powder  for  all  the  heavy  guns.  It  is  a  chemical  mixture  not  sub- 
ject to  self -ignition. 

I  have  shown  you  the  arrangement  of  the  magazines  forward 
and  aft,  and  I  have  shown  you  the  position  of  the  coal  bunkers. 
In  the  ordinary  routine  of  a  ship,  all  of  these  parts  are  watched 
with  the  utmost  care,  and  on  a  well-regulated  ship  there  is  almost 
no  chance  of  any  accident  occurring.  There  were  no  electric  wires 
in  or  around  the  coal  bunkers  or  magazines. 

The  forward  coal  bunkers  were  partly  empty;  the  forward  boil- 
ers were  cold;  a  little  steam  was  kept  in  the  after  boilers  for  the 
purpose  of  running  the  ventilators  and  electric  lights.  All  of  the 
regulations  had  been  strictly  observed  on  board  of  the  Maine,  and 
everything  seems  to  have  been  in  most  excellent  order.  Person- 
ally, I  made  an  examination  of  the  after  magazines,  as  soon  as 
the  water  was  out,  and  found  everything  there,  after  fourteen  years 
of  submergence,  in  perfect  order.  From  that,  the  condition  of  the 
forward  magazines  at  the  time  of  the  explosion  could  be  judged. 

On  the  evening  of  the  15th  of  February,  1898,  there  had  been  a 
small  company  of  people  out  to  dinner  on  the  Maine,  and  these  had 
gone  homie.  Many  of  the  men  had  retired.  Almost  all  of  the  offi- 
cers were  aboard;  I  think  only  two  were  ashore.  Almost  all  of  the 
enlisted  men  were  aboard.  Their  quarters  were  from  amidships 
forward.  The  Captain's  and  the  Admiral's  cabins  were  in  the  after 
main  deck  superstructure.  Directly  below  them  was  the  ward  room, 
the  quarters  of  the  officers. 

About  9:40  p.  M.  there  was  a  series  of  shocks.  The  first  one  is 
described  to  have  been  a  rather  slight  shock,  and  that  was  followed 
by  a  tremendous  shock  and  a  series  of  explosions.  The  ship  sank 
almost  immediately — so  rapidly  that  the  officers  on  the  berth  deck 
immediately  below  the  main  deck  were  not  all  of  them  able  to  reach 
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the  deck.  Two  of  them  were  caught  and  drowned.  As  soon  as  the 
Captain  reached  the  deck  he  found  the  ship  was  doomed  and  was 
sinking  very  rapidly.  He  summoned  the  officers  and  the  few  en- 
listed men  present  aft,  and  they  went  to  the  relief  of  their  com- 
rades whom  they  heard  calling  from  the  water.  At  the  same  time 
the  boats  of  the  Spanish  war  vessels  around  also  were  lowered,  as 
were  the  boats  of  several  American  merchant  ships. 

The  full  extent  of  the  damage  could  not  be  realized  until  the 
following  morning,  when  it  was  found  that  apparently  the  whole 
forward  half  of  the  Maine  had  been  destroyed.  Two  officers  and 
264  of  the  crew  were  missing.  Of  them,  188  bodies  were  recovered, 
leaving  78  men  unaccounted  for. 

Everything  was  done  by  the  Spanish  officials  for  the  care  of  the 
wounded  which  could  be  done.  It  is  said  that  when  our  Consul- 
General  went  to  the  palace,  as  soon  as  the  disaster  was  known,  he 
found  the  Spanish  Governor-General  in  tears,  deploring  the  event, 
saying,  "Oh!  My  country,  my  country,"  knowing  what  the  result 
would  be.  There  were  Spaniards  in  Havana,  doubtless,  who  re- 
joiced. With  the  Cubans,  there  was  a  mixture  of  feeling.  The 
Cubans  were  most  anxious  to  bring  about  intervention  by  the 
United  States,  and  while  they  deplored  very  greatly  the  death  of 
so  many  Americans,  yet,  in  a  measure,  they  rejoiced  at  the  loss 
of  the  ship.  They  knew  the  final  effect  of  the  explosion  would 
be  a  war  of  intervention,  and  they  knew,  too,  that  without 
such  intervention  their  cause  was  doomed. 

Immediately  a  Board  of  Inquiry  of  Naval  Officers  was  sum- 
moned, and  went  to  Havana.  Divers  were  sent  down ;  all  the  arma- 
ment that  could  be  recovered  was  removed,  including  the  torpedo 
war-heads  and  two  six-in.  guns.  The  gun  cotton  used  in  the  torpe- 
does was  the  only  high  explosive  in  the  ship,  and  this  was  taken 
out.  A  careful  examination  was  made  of  the  nature  of  the  wreck. 
As  a  result  of  the  evidence  taken,  the  Board  of  Inquiry  reported 
to  the  President  of  the  United  States  that  the  Maine  was  sunk  by  a 
series  of  explosions,  the  first  of  which  was  exterior  to  the  ship. 
Then  followed  the  war  and  the  other  events  of  which  we  know. 

The  Spanish  authorities  also  had  a  Board  of  Inquiry,  which 
found  that  the  Maine  was  blown  up  by  an  internal  explosion.  Dur- 
ing all  the  years  which  followed,  criticisms  were  freely  made  of 
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the  United  States  for  neglect,  not  only  of  its  warship,  not  only  of 
leaving  an  obstruction  of  this  character  in  the  harbor  of  Havana, 
but  also  of  the  neglect  to  care  for  the  remains  of  the  men  who  had 
gone  down  with  the  ship;  and  some  critics  said  that  the  reason  we 
did  not  remove  the  wreck  was  that  we  were  afraid  to  have  it  known 
to  the  world  what  was  the  cause  of  the  destruction  of  the  Maine, 
alleging  that  the  Maine  was  sunk,  through  carelessness,  by  an  in- 
ternal explosion. 

So  matters  went  on  until  1910,  when  public  agitation  led  to  Con- 
gressional action  for  the  removal  of  the  wreck,  and  laws  were  enacted 
directing  the  Secretary  of  War  and  the  Chief  of  Engineers  to  take 
such  steps  as  might  be  necessary  for  the  speedy  removal  of  the 
wreck  of  the  Maine  from  Havana  Harbor. 

Plate  3  (Plate  43,  Fig.  2)  shows  the  appearance  of  the  wreck  as  it 
lay  in  Havana  Harbor  through  all  these  years. 

The  Chief  of  Engineers  promptly  convened  a  Board  of  three 
Engineer  officers  of  the  Army  to  take  charge  of  the  work  of  re- 
moving the  wreck  from  the  harbor. 

From  the  tenor  of  the  debates  it  became  evident  that  there  were 
several  results  desired  by  Congress  in  ordering  the  work.  The  re- 
mains of  the  dead  were  to  be  recovered  and  taken  to  Arlington 
National  Cemetery  for  burial;  the  ship's  main  mast  was  to  be  re- 
moved to  Arlington  and  there  placed  as  a  monument  by  the  graves 
of  those  who  had  perished;  if  possible,  the  cause  of  the  explosion 
should  be  made  clear;  and  the  wreck  should  be  removed  from  the 
Harbor  of  Havana. 

There  are  many  different  ways  of  removing  a  wreck  from  a 
harbor,  and  immediately  after  the  passage  of  the  law  a  multitude 
of  people  thought  it  devolved  upon  them  to  tell  how  to  do  it. 
The  Secretary  of  War  was  simply  inundated  with  letters  and  plans 
and  those  wore  all  i^ent  to  the  Board  for  consideration  and  report. 
They  all  had  to  be  answered.  Some  of  them  were  really  quite 
curious.  Many  of  them  were  from  capable  engineers  and  were  good, 
but  the  greater  majority  of  them  were  not  exactly  such  as  you  would 
call  practicable.  One  lady  wrote  that  she  was  very  much  occupied 
and  really  had  not  been  able  to  give  as  much  time  as  she  should 
to  this  problem,  but  felt  it  necessary  to  describe  the  method  to  he 
followed.     Another  person  said  it  was  a  simple  matter  to  take  up 
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the  wreck — ^just  make  a  lot  of  magnified  ice-tongs  and  hook  them 
over  the  ship  and  lift  it  out.  He  did  not  say  to  what  to  attach  them 
overhead.  Another  man  said  he  had  been  studying  ten  years  on 
the  question  and  that  he  had  a  plan  whereby  a  Little  child  six  years 
old  by  pressing  a  button  could  bring  the  wreck  to  the  surface. 
Another  man  said,  get  a  lot  of  hydraulic  jacks,  insert  coils  of  wire, 
and  put  these  jacks  under  the  ship,  send  an  electric  current  through 
the  coils,  the  water  in  the  jacks  would  be  heated,  would  expand  and 
lift  the  wreck.  Another  gentleman  wrote  that  he  had  some  ex- 
perience in  getting  up  wrecks  which  he  thought  was  valuable.  He 
said  he  lost  a  motor-boat  and  had  a  deal  of  trouble  getting  it  out. 
He  had  found  by  experiment  that  an  empty  sealed  tin  can  would 
float,  and  all  we  had  to  do  was  to  get  a  lot  of  tin  cans  and  fill  the 
wreck  with  them.  Then  he  added  that  this  would  require  a  good 
many  cans,  and  he  was  interested  in  a  factory  where  they  could  be 
made. 

Now,  one  of  the  conditions  which  Congress  prescribed  for  this 
work  of  raising  the  Maine  was  that  the  cause  of  the  explosions 
should  be  made  known,  if  possible.  You  can  see  from  that  picture 
(Plate  43,  Fig.  2)  that  the  forward  portion  of  the  ship  was  badly 
wrecked,  just  how  badly  no  one  could  tell.  It  was  evident  that 
if  the  cause  of  the  explosion  could  be  shown  at  all,  it  must  be 
determined  from  the  nature  of  the  wound  in  the  vessel  and  the  way 
in  which  the  parts  of  the  vessel  had  been  thrown.  In  order  that  the 
wreck  could  tell  its  story  without  any  doubt  at  all,  it  was  necessary 
that  the  ship  should  be  exposed  without  any  of  its  parts  being  moved. 
So  that  all  of  the  methods  which  called  for  passing  chains  beneath 
the  wreck  and  lifting  it  to  the  surface  had  to  be  rejected,  even  if 
practicable,  because  it  was  evident  that  the  strain  produced  by 
this  method  would  have  dislodged  some  of  the  parts,  so  that  no 
one  could  tell  with  certainty  how  the  explosion  was  caused;  or,  at 
least,  such  a  method  would  give  color  to  statements  that  findings 
of  cause  determined  later  were  unreliable.  So  that  it  was  evi- 
dent that  there  was  only  one  way  of  doing  the  work  which  would 
fulfill  the  wishes  of  Congress,  and  that  was  to  build  a  cofferdam 
around  the  ship,  pump  it  out  and  expose  the  ship  without  touching 
any  of  the  parts.     That  method  was  adopted. 

The  wreck  lay  in  water  30  to  35  ft.  deep.  The  harbor  bottom 
at  that  ix)int  was  of  a  soft  clay  mixed  with  coral  sand.     This  soft 
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clay  and  sand  extended  to  a  depth  of  55  to  60  ft.  from  the  water 
surface.  Below  that  was  found  stiff  clay  to  a  depth  of  98  to  115  ft., 
where  rock  was  found.  So  that  the  problem  presented  was  to  make 
a  cofferdam  large  enough  to  contain  the  entire  ship  and  those  por- 
tions thrown  out  from  the  sides  (the  ship  being  324  ft.  long  and 
57  ft.  beam),  and  strong  enough  to  stand  water  pressure  to  a  depth 
of  35  ft.  and  water  and  mud  pressure  to  the  depth  of  the  keel  of 
the  ship,  which  was  about  48  ft.  below  the  surface.  These  pres- 
sures are  very  great  and  the  dam  had  to  be  large  in  interior 
dimensions. 

Naturally,  the  use  of  interlocking  steel  sheet  piling  suggested 
itself,  but  the  question  arose  how  to  arrange  that  steel  sheet  piling 
as  a  wall  in  such  a  way  that  it  could  exert  its  maximum  strength 
to  resist  the  strain  of  an  impermeable  fill  and  then  to  so  dispose  the 
piling  and  fill  as  best  to  resist  the  stress  of  the  enormous  exterior 
pressure  of  water  and  mud;  water  to  a  depth  of  35  ft.  and  mud  to 
a  depth  of  48  ft. 

On  investigation  it  was  found  that  in  order  to  develop  the 
strength  of  the  steel  sheet  piling  best,  the  dam  should  be  made  of  a 
series  of  independent  i^arts,  each  part  being  a  cylinder,  because  in 
a  cylinder  the  interior  pressure  from  the  fill  acting  equally  in  all 
horizontal  directions  will  produce  an  equal  tensile  strain  for  any 
depth  on  the  whole  of  the  envelope  and  cause  no  tendency  to  dis- 
tortion. This  plan  was  accordingly  adopted.  On  investigation  it 
was  determined  that  the  cylinders,  in  order  to  be  able  to  stand  the 
exterior  pressure  to  which  they  would  be  subjected,  would  have  to 
be  50  ft.  in  diameter,  and  to  get  a  cofferdam  of  the  proper  size 
20  cylinders  would  be  required.  Lackawanna  steel  sheet  piling  was 
selected  as  being  the  best  adapted  for  our  purpose.  These,  you 
know,  are  plank-shaped  pieces  of  steel  with  a  pair  of  curved  fingers 
along  each  side,  so  that  when  one  pair  of  fingers  is  inserted  into 
those  of  another  plank  they  interlock  in  the  piling  used  with  a 
strength  to  resist  pulling  apart  of  about  9  000  lb.  to  the  linear  inch. 
The  cylinders  were  connected  by  arcs  of  the  same  materials.  These 
arcs  contained  about  10  piles.  The  cylinders  each  contained  about 
150  of  the  size  of  piling  we  used,  and  the  arc  was  connected  to  the 
cylinders  by  what  Ls  known  as  a  3-way  piece,  formed  by  attaching 
by  angle  irons  one-half  of  a  pile  along  and  at  right  angles  to  the  mid 
line  of  the  web  of  a  pile.     So  that  you  can   see  we  had  then  a 
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series  of  independent  dams  connected  by  a  flexible  arc  of  piling. 
Plate  4  (Plate  45)  shows  the  plan  of  the  dam  as  built.  The  cylinders 
and  intervals  behind  the  arcs  were  to  be  filled  with  stiff  clay  from  the 
harbor  bottom. 

The  harbor  bottom  at  the  site  of  the  wreck  was  not  uniform  in 
its  composition.  At  some  points  the  stiff  clay  was  found  at  greater 
depths  than  at  others.  It  was  deemed  necessary  that  the  bases  of 
the  cylinders  should  be  firmly  inbedded  in  the  stiff  clay,  and  that 
a  penetration  of  at  least  10  ft.  into  this  clay  was  necessary.  The 
range  of  tide  was  but  little  over  a  foot,  and  it  was  decided  to  have 
the  tops  of  the  piles  at  a  line  of  two  feet  above  the  low-water  plane, 
building  up  the  cylinders  later,  if  necessary,  with  plank  (as  was 
done  subsequently).  The  length  of  the  piles  was  accordingly  fixed 
at  75  ft. 

A  pile  of  that  length  weighed  a  ton  and  a  half.  All  had  to  be 
brought  from  Buffalo,  N.  Y.  A  76-ft.  plank  would  be  a  very  dif- 
ficult thing  to  handle  into  a  ship  and  out  of  a  ship,  and  for  that 
reason,  and  inasmuch  as  for  interlocking  the  fingers  of  each  pile 
have  to  be  inserted  from  the  top  into  those  of  the  next  adjacent,  it 
was  decided  to  cut  the  piles  in  two  parts  and  joint  the  parts  by 
fishplates  The  piles  were  accordingly  supplied  in  lengths  of  25, 
50,  40  and  35  ft.,  bored  for  assembling  into  75-ft.  lengths  when 
driven,  the  fishplates  and  bolts  being  so  proportioned  as  to  make  the 
tensile  strength  at  the  joint  equal  to  that  of  the  remainder  of  the 
piles. 

To  place  the  cofferdam,  in  the  center  of  each  cylinder  site  an 
ordinary  round  pile  was  driven.  Around  this  was  built  a  circular 
wooden  templet  50  ft.  in  diameter.  This  floated  on  the  water  and 
was  held  in  place  by  the  round  pile.  The  steel  piles  were  driven 
around  and  in  contact  with  the  templet.  A  50-ft.  length  was  first 
set.  This  sank  into  the  mud  until  the  top  was  three  or  four  feet 
above  the  water  surface.  A  40-ft.  length  was  next  inserted  and 
supported  on  the  50-ft.  pile,  and  so  on,  alternating  the  short  and 
the  long;  then  the  tops  were  bolted  on  and  the  piles  were  driv<ai. 
This  was  done  easily  and  successfully,  the  only  difficulty  was  to  get 
the  closing  piles  of  each  cylinder  driven.  It  is  evident  that  unless 
the  last  two  piles  were  parallel  to  each  other,  they  would  not  inter- 
lock and  drive. 
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This  difficulty  was  overcome  as  follows:  There  is  a  certain 
amount  of  play  in  each  interlock.  In  each  cylinder  the  piles  were 
placed  and  driven  as  described  until  all  of  the  periphery  was  com- 
pleted excepting  a  space  equal  to  that  which  would  be  required  for 
from  ten  to  fifteen  piles.  These  were  then  placed  and  driven  to- 
gether, the  interlock  play  in  the  group  being  sufficient  to  allow  for 
the  lack  of  parallelism  of  the  limiting  piles  in  place.  The  piles  were 
driven  with  a  steam  hammer  weighing  3  700  lb.  The  bottom  sec- 
tion of  each  took  6  minutes  to  place  and  the  top  section  about  5 
minutes.    The  driving  required  about  4  minutes  per  pile, 

Plate  6  (Plate  46,  Fig.  1)  shows  one  of  these  cylinders  under  con- 
etruction.  The  Board  was  convened  in  August  and  it  began  work  in 
Havana  in  the  early  part  of  September.  The  plans  for  the  coffer- 
dam were  finished  early  in  October  and  the  contract  made  for  the 
sheet  piling  during  that  month,  on  the  2Tth  of  October.  The  first 
pile  was  set  on  December  6th,  1910,  and  it  took  from  that  time  imtil 
March  31st  of  1911  to  drive  all  of  the  piles. 

Plate  6  (Plate  46,  Fig.  2)  shows  a  cylinder  and.  connecting  arc 

completed- 

It  was  designed  to  fill  the  cylinders  with  clay  from  the  harbor 
bottom.  The  clay  proved  too  stiff  to  be  dredged  economically  with 
the  dipper  or  clamshell  dredges  available.  Recourse  had  to  be  had  to 
hydraulic  dredging,  although  it  was  known  that  in  this  process  the 
clay  would  necessarily  become  finely  divided  and  water  soaked,  and, 
therefore,  would  increase  greatly  the  stresses  in  the  cylinders,  and 
would  not  for  a  longer  time  attain  the  stiffness  desired  to  aid  in 
resisting  the  outside  pressure.  Fifty-seven  thousand  cubic  yards 
of  clay  were  used  in  the  fill. 

The  filling  was  begun  in  May  and  completed  in  June. 

In  putting  the  cylinders  down,  at  the  site  of  the  cylinder  marked 
"N"  obstructions  were  found  which  had  to  be  dredged  out.  One 
proved  to  be  the  starboard  bower  anchor  of  the  ship.  Another  was 
a  great  disk  of  steel  about  li  in,  thick  and  about  30  ft.  in  diameter, 
which  had  fallen  edgewise  and  pierced  to  a  depth  of  50  ft.  It  proved 
to  be  the  top  of  the  forward  turret.  Lying  close  by  that  was  the 
little  hood  or  conning  tower  of  the  forward  turret.  The  foremast 
was  found  on  the  port  side  of  the  bow  on  the  site  of  cylinder  "K'\ 
This  mast  had  been  blown  out  and  turned  completely  over  so  that 
it  lay  with  its  top  pointing  toward  the  ship. 
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Several  setbacks  occurred.  Cylinder  "B"  burst  just  as  its  fill 
was  completed.  The  side  opened  and  a  portion  of  the  fill  ran  out. 
A  careful  examination  was  made.  This  cylinder  had  been  one  of 
the  earlier  cylinders  built,  and  we  had  not  allowed  enough  piles  to 
permit  sufficient  play  for  the  closure.  The  closure  was  made  with 
five  piles.  These  had  to  be  driven  so  hard  that  the  fingers  of  a  pile 
straightened  out  and  so  when  the  pressure  came  the  cylinder  opened. 
By  withdrawing  a  few  of  the  piles  and  driving  new  ones  a  new 
closure  was  made  and  the  cylinder  was  refilled.  Cylinder  "N"  split 
in  the  same  way,  and  when  that  was  examined  it  was  found  that  a 
pile  was  ruptured  straight  through  the  middle  of  the  web.  Since 
the  web  was  btronger  than  the  interlock,  there  must  have  been  some 
flaw  in  the  pile  itself. 

We  have  endeavored  to  get  all  the  lessons  we  could — engineering 
lessons — ^from  the  work  done  at  the  wreck,  and  I  think  the  one 
thing  that  has  been  most  thoroughly  established  there  is  the  well- 
known  engineering  principle  of  the  total  depravity  of  inanimate 
objects. 

Here  we  had  these  cylinders  bursting  just  when  filled.  As  no 
more  breaks  occurred  we  thought  aU  the  rest  of  the  piling  was  in 
excellent  condition  and  wc  treated  the  dam  pretty  badly  later.  We 
piled  all  kinds  of  weight  on  it,  subjecting  the  cylinders  to  weights 
beyond  the  pressure  of  the  fill,  and  everything  held  perfectly.  When 
we  removed  the  cylinders  finally,  we  found  in  one  a  pile  split  up  to 
within  about  15  in.  of  the  top. 

The  cofferdam  was  completed  on  June  5th,  and  Plate  7  (Plate 
47,  Fig.  1)  shows  it  with  the  water  just  beginning  to  be  pumped 
out.  One  12-in.  pump  and  one  8-in.  pump  were  used.  Really  the 
12-in.  pump  was  used  but  little.  It  was  desired  to  remove  the  water 
gradually  and  allow  the  filling  of  the  cylinders  to  dry  out  in  a 
measure. 

In  order  to  assist  the  cylinders  to  bear  the  pressure  of  the 
water  and  mud  developed  in  unwatering  the  dam,  there  was  placed 
inside  the  dam,  outside  the  cylinders,  stone  of  the  soft  limestone 
rock  found  in  Havana,  and  we  also  piled  a  certain  amount  of  this 
rock  on  the  cylinder  tops,  using  in  all  about  14  000  tons. 

The  cofferdam  was  then  pumped  out  gradually  and  on  Augfust 
2nd  we  had  the  water  down  until  the  mud  inside  was  visible,  for  mud 
had  been  deposited  within  the  dam  to  a  height  of  about  23  ft.  in 
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the  process  of  filling  by  the  hydraulic  method.    Plate  8  (Plate  47, 
Fig.  2)  shows  the  appearance  of  the  wreck  as  then  disclosed. 

Plate  9  (Plate  48)  is  a  plan  of  the  cofferdam  showing  the  distor- 
tion that  took  place  during  the  entire  time  the  work  was  under  way. 
The  effects  of  the  exterior  pressure  .on  the  cofferdam  were  shown 
by  a  movement  inward  on  the  top  of  the  cylinders.  The  maximum 
shortening  of  the  width  of  the  dam  was  about  19  ft.,  that  is,  each  of 
the  tops  of  two  cylinders  moved  toward  each  other  about  19  ft., 
nearly  10  ft.  for  each  cylinder.  The  maximum  distortion  of  cylinder 
diameters  was  about  38  in.  And  the  plate  shows  the  general  ap- 
pearance of  the  cylinders  at  the  time  when  the  dam  was  finally 
flooded. 

This  cylinder  movement  was  observed  promptly.  It  was  important 
that  we  should  know,  at  all  times,  just  what  was  taking  place.  To 
that  end,  a  series  of  measurements  was  started  as  soon  as  we  began 
to  unwater  the  dam.  The  cylinder  diameters  were  measured  daily, 
as  well  as  the  distances  across  the  dam  between  the  pairs  of  opposite 
cylinders.  To  watch  for  sudden  changes,  wires  were  stretched 
across  the  dam,  supported  oh  pulleys.  These  had  a  weight  at  each 
end,  with  a  telltale  moving  up  and  down  a  vertical  board  attached 
to  the  cylinder.  The  flexibility  of  the  cylinders  was  really  rather 
alarming.  No  dam  of  this  type  had  been  tried  before;  we  had  no 
precedents  to  go  by,  and  when  thesp  cylinders  took  to  moving  toward 
each  other  it  was  not  pleasant.  We  did  not  know  whether  that 
movement  would  cease  or  continue.  As  far  as  we  could  judge,  there 
was  no  pulling  out  of  the  cylinders.  We  found,  when  the  cylinders 
were  removed,  that  not  a  single  one  of  the  outside  piles  had  been 
drawn  vertically.  Tf  any  movement  did  take  place,  it  was  in  forc- 
ing further  into  the  clay  the  interior  piles  of  the  cylinders.  The 
greater  part  of  the  movement  was  simply  a  bending  of  the  entire 
cylinders  inwardly. 

Now,  as  I  say,  we  did  not  know,  nor  was  there  any  way  of 
determining,  what  would  be  the  possible  extent  of  that  movement. 
We  could  not  afford  to  take  any  chances,  so  that  it  was  finally 
determined,  after  watching  the  dam  for  some  time,  that  we  would 
try  to  limit  the  movement  by  bracing,  and  I  will  show  you  how  we 
put  these  braces  in. 
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Plate  10  (Plate  49,  Fig.  1),  for  example,  shows  the  brace  be- 
tween cylinders  "O"  and  "G".  Cylinder  "G"  was  known  to  be  in 
very  unstable  bottom.  The  soft  mud  extended  to  a  greater  depth 
there  than  at  any  other  point.  It  had  been  observed  that  the  cylin- 
der movement  would  cease  entirely  at  low  water,  and  then  as  the 
tide  rose  a  slight  inward  movement  would  take  place.  The  extra 
pressure  caused  by  the  rising  tide  was  computed  to  be  about  300 
tons  per  cylinder,  so  this  brace  was  designed  to  stand  about  350 
tona  pressure,  and  it  did  so.  At  the  brace  ends,  a  concrete  abut- 
ment was  put  against  each  cylinder.  A  tendency  in  the  brace  to 
buckle  was  found,  and  the  additional  side  braces  were  placed.  It 
is  interesting  to  note  that  when  the  brace  buckled  under  this  tre- 
mendous pressure,  we  were  able  to  cut  it  off  and  readjust  it.  The 
maximum  pressure  found  on  that  brace  was  312  tons,  as  determined 
by  hydraulic  jacks,  which  I  will  show  you  later.  When  this  pressure 
was  attained,  the  brace  was  cut  and  shortened.  The  pressure  would 
gradually  increase  again.  Finally,  toward  the  end  of  the  work,  the 
movement  seemed  to  stop  and  the  cylinders  seemed  to  have  reached 
the  limit  of  flexure. 

Opposite  the  after  end  of  the  wreck,  the  braces  were  abutted 
against  the  side  of  the  ship  and  carried  across  by  interior  bracing. 

These  braces  were  a  precautionary  measure,  one  any  engineer 
would  have  taken,  and  yet  the  eflSciency  of  them  is  doubtf  uL 

Plate  11  (Plate  49,  Fig.  2)  shows  the  end  of  the  brace  at  cylin- 
der "O"  with  the  concrete  abutment  and  the  recording  jacks. 

Plate  12  (Plate  50,  Fig.  1)  shows  the  end  of  the  same  brace  at 
cylinder  "G."  The  distortion  of  the  cylinder  under  the  pressure  is 
evident. 

Plate  13  (Plate  50,  Fig.  2)  shows  a  brace  from  cylinder  "Q"  to 
the  starboard  side  of  the  wreck. 

Plate  14  (Plate  51,  Fig.  1)  shows  the  end  of  this  brace  at  cyl- 
inder "Q"  and  how  the  heavy  timber  abutment  was  crushed  by  the 
pressure. 

Plate  15  (Plate  51,  Fig.  2)  shows  the  general  appearance  of  the 
cylinders  when  the  dam  was  finally  flooded.  You  can  see  the  distor- 
tion  is  not  very  great.  I  think  the  distortion  of  the  Black  Bock 
Dam  was  considerably  greater  than  the  general  distortion  here. 


Fis.  I.— Brace  bftwieh  Cyuhderb  "O  " 
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Now  we  go  back  to  Plate  8  (Plate  47,  Fig.  2),  showing  the  con- 
dition of  the  wreck.  We  are  now  able  to  determine  somewhat  the 
extent  of  the  destruction  of  the  ship.  The  mass  of  wreckage  in  the 
right  foreground  of  Plate  8  is  that  of  the  bow,  from  the  stem  back 
to  frame  18  (near  the  foremast).  In  the  middle,  under  the  boat 
crane,  is  the  open  end  of  the  after  part  of  the  wreck,  where  cut  off 
by  the  explosion,  at  frame  41.  Lying  on  and  over  the  part  of  the 
ship  aft  of  frame  41  is  a  part  of  the  main  deck,  thrown  from  for- 
ward of  frame  41,  bottom  side  up,  and  having  with  it  the  conning 
tower,  the  base  of  which,  formerly  extending  from  the  main  deck 
to  the  protective  deck,  is  seen  as  a  black  cylinder  sticking  out  to 
starboard. 

The  wreckage  off  the  starboard  side  forward  of  frame  41  is  the 
wreckage  of  the  protective  deck  of  IJ-in.  steel,  torn  out  from  in 
front  of  frame  41.  Instead  of  being  turned  over,  it  is  twisted  out- 
board. Forward  of  frame  41  is  a  space  in  which  there  was  no 
wreckage  of  any  kind  visible. 

Returning  again  to  the  wreckage  shown  on  the  right  of  Plate  8 
(Plate  47,  Fig.  2),  this,  as  stated  above,  proved  to  be  the  remains 
of  the  bow  section.  A  clearer  view  of  it  is  had  in  Plate  16  (Plate 
52,  Fig.  1).  To  the  right  of  the  picture  are  seen  the  ruins  of  the 
forward  part  of  the  berth  deck.  At  the  center  is  the  hull  of  this 
section,  below  the  protective  deck,  lying  on  its  starboard  side  and 
with  the  line  of  the  keel,  shown  by  the  line  through  the  bases  of 
the  two  stanchions  remaining  in  place,  making  an  angle  with  the 
horizontal  of  about  35°.  This  section,  about  60  ft.  in  length  from 
the  bow  to  frame  18,  has  been  almost  severed  from  the  remainder  of 
the  ship  and  turned  to  port  through  an  angle  of  110°.  The  trans- 
verse bulkjieads  have  been  blown  out  towards  the  bow,  and  the  pro- 
tective deck,  for  somewhat  more  than  half  its  width  along  the  port 
side,  blown  out,  together  with  all  of  the  upper  works.  The  highest 
point  of  the  keel,  shown  by  the  white  cross  on  the  plate,  is  81  ft. 
above  the  prolongation  of  the  keel  of  the  after  intact  portion  of  the 
ship  as  she  lay.  This  section  is  connected  with  the  remainder  of 
the  wreck  only  by  the  flat  outer  keel  plate,  which,  from  frame  18 
toward  the  stem,  is  inclined  vertically  downward  for  about  15  ft., 
then  sloping  with  an  angle  to  the  horizontal  of  about  15°  to  about 
frame  35,  where  the  keel  becomes  intact  to  the  stern. 
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Between  frame  18  and  frame  41  (see  Plate  44),  only  a  little 
more  than  half  the  ship's  bottom  along  the  starboard  side  was  left 
in  place.  All  the  remainder  was  blown  out,  to  the  sides  and  for- 
ward and  back. 

Aft  of  frame  41,  excepting  for  minor  injuries  in  the  vicinity  of 
frame  41,  described  later,  and  the  partial  crushing  in  of  the  for- 
ward superstructure  and  the  main  deck,  by  the  fall  of  wreckage  on 
it,  the  hull  was  intact.  The  wreckage  lying  there  is  that  which 
appears  above  the  water  in  Plate  3  (Plate  43,  Fig.  2).  Plate  17 
(Plate  52,  Fig.  2)  shows  it  after  a  portion  of  the  ruins  of  the  main 
deck  had  been  cut  away,  exposing  the  inverted  conning  tower, 
thrown  85  ft.  aft  from  its  place  in  the  ship. 

After  looking  at  this  wreckage  it  was  evident  that  it  would  be 
quite  impossible  to  lift  or  to  float  any  of  the  forward  portion  of 
the  ship.  The  only  thing  that  could  be  done  was  to  take  it  out 
piecemeal  and  bury  it  at  sea.  For  cutting  the  steel  the  oxy- 
acetylene  flame  was  used.  This  process  is  interesting  to  watch.  The 
flame  goes  through  steel  as  a  knife  cuts  cheese,  but  surface  rust 
must  first  be  removed  in  the  line  of  the  cut.  It  cut  through  steel 
even  when  against  wet  mud  and  under  a  head  of  water  over  the  mud 
of  from  2  to  5  ft.  From  the  base  of  the  conning  tower  extended 
a  cylindrical  steel  tube  used  for  conveying  the  signal  wires.  That 
tube  was  a  steel  cylinder  about  33  in.  in  diameter,  with  walls  about 
6  in.  thick.    This  was  cut  through  by  the  flame  in  58  minutes. 

Plate  18  (Plate  53,  Fig.  1)  shows  the  wreck  as  it  first  was  ex- 
posed. The  poop  deck  (wooden)  was  in  fair  condition,  though 
eaten  away  by  the  teredo  at  places.  The  aides  of  the  after  super- 
structure, containing  the  quarters  of  the  Admiral  and  Captain, 
were  covered  with  oysters  and  barnacles.  The  main  deck  had  in  it 
a  deposit  of  mud  apparently  containing  bundles  of  twigs.  These 
twigs,  however,  were  of  coral  formation  and  about  12  to  15  in.  long. 

Plate  19  (Plate  53,  Fig.  2)  shows  the  same  part  of  the  wreck 
after  the  mud  had  been  cleared  away.  Some  of  the  effects  of  the 
long  exposure  to  the  action  Of  the  sea  water  were  very  curious. 
For  example,  in  the  angle  between  the  deck-house  and  the  deck  I 
saw  something  that  looked  like  a  6-in.  pipe  extending  through  the 
deck.  I  had  the  men  pry  it  loose  and  it  turned  out  to  be  half  of  a 
6-in.  shell  that  had  been  split  longitudinally,  which,  when  it  fell. 
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fitted  itself  so  closely  to  the  deck,  flat  side  down,  that  after  the  14 
years  of  submergence  the  black  powder  of  the  charge  was  still  in  the 
cavity. 

In  cleaning  the  wreck  every  particle  of  the  mud  had  to  be  ex- 
amined with  care.  This  was  accomplished  by  pimiping  streams  of 
water  through  sluice  boxes,  into  which  the  mud  was  thrown.  These 
discharged  over  screens  of  small  mesh,  so  that  everything  would  be 
caught  that  was  solid. 

Plate  20  (Plate  54,  Fig.  1)  shows  the  starboard  side  of  the  wreck 
exposed  to  the  .mud  level.  The  ports  open  into  the  ward  room  on 
the  berth  deck. 

Plate  21  (Plate  54,  Fig.  2)  shows  the  port  side  exposed  to  mud. 
On  the  right  in  the  superstructure  is  an  after  6-in.  gun  port.  The 
gun  was  removed  in  1898.  The  after  turret  with  its  guns  are  seen 
on  the  left. 

Plate  22  (Plate  55,  Fig.  1)  shows  the  condition  of  the  Admiral's 
quarters  in  the  after  superstructure  as  they  were  first  discovered.  The 
hanging  lines  are  the  electric  wires.  All  the  rubber  parts  were  well 
preserved.  In  the  tropics  rubber  loses  its  life  quickly  in  the  air, 
and  yet  all  that  rubber  which  had  been  14  years  in  water  seemed 
to  have  its  life  just  as  when  first  manufactured. 

It  was  interesting  to  note  the  difference  in  the  destruction 
wrought  on  the  various  contents  of  the  ship  by  the  explosion  and 
the  long  subsequent  submergence.  Textile  fabrics  had  practically 
disappeared.  Rubber  mats  and  rain  coats  were  in  good  condition. 
Dishes  and  glasses  were  found  in  the  afterpart  of  the  ship,  standing 
where  abandoned.  Bottles  of  medicine  were  on  the  storeroom  shelves 
in  perfect  condition.  Books  had  lost  their  covers  and  their  leaves 
were  stuck  together,  but  the  type  was  perfectly  legible.  Steel  ex- 
posed to  the  water  had  a  skin  of  rust  only.  Where  buried  in  the 
mud  its  surface  was  clean.  Where  two  dissimilar  metals  were  in 
contact  in  the  water  evidences  of  electrolytic  action  were  clear.  A 
sword  standing  against  the  deck  house  broke  when  lifted,  its  hilt  hav- 
ing been  eaten  away  from  the  blade.  Watches  found  on  the  decks 
were  plated  with  iron.  In  a  box  on  the  main  deck  near  the  after  turret 
had  been  deposited  a  number  of  filled  cartridge  belts  with  bayonets 
in  their  scabbards  attached.  When  found,  the  steel  from  the  bayonets 
had  been  transferred  through  the  leather  of  the  scabbards  to  the  sur- 
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face  of  the  copper  cartridge  shells  and  there  deposited,  cementing 
them  together  in  masses. 

Plate  23  (Plate  55,  Fig.  2)  shows  the  cabin  after  cleaning  out 
the  mud  and  the  remains  of  the  wooden  partitions.  In  the  work, 
care  had  to  be  taken  when  near  the  shell  incrusted  metal,  since 
cuts  made  by  the  shells  were  poisonous. 

Plate  24  (Plate  56,  Fig.  1)  shows  the  interior  of  the  amidships 
superstructure,  directly  over  the  after  boilers.  The  ship's  gallery 
is  seen  in  the  right  background  with  its  range  and  in  the  oven 
was  a  pan  full  of  beans.  In  fact,  in  going  through  the  wreck  the 
sensations  were  as  those  when  visiting  the  ruins  of  Pompeii;  it 
seemed  uncanny  to  see  things  so  exactly  as  the  men  left  them  and 
went  to  their  doom  fourteen  years  earlier. 

Plate  25  (Plate  56,  Fig.  2)  gives  a  view  of  the  berth  deck  in  the 
ward-room.  In  this  room  were  found  the  remains  of  one  of  the 
officers  who  had  been  unable  to  escape  when  the  ship  sank.  The 
other  body  had  been  recovered  in  1898. 

Plate  26  (Plate  57,  Fig.  1)  shows  the  debris  as  piled  up  in  the 
berth  deck  forward  of  the  ward-room.  Here  was  a  part  of  the  space 
used  for  quarters  for  the  enlisted  men.  Nearly  all  of  the  berth  deck 
so  occupied  was  either  totally  destroyed  or  exposed  to  the  blast  of 
the  explosion.    It  is  a  marvel  that  any  escaped  alive. 

Plates  27  (Plate  57,  Fig.  2)  and  28  (Plate  58,  Fig.  1)  show  other 
piles  of  debris.  In  Plate  28  the  starboard  side  plating  has  been 
partly  cut  away  by  the  acetylene  flame. 

Plate  29  (Plate  58,  Fig.  2)  is  a  view  taken  from  the  intact  por- 
tion of  the  ship  at  frame  41,  looking  directly  down  into  the  bottom 
of  the  cofferdam.  Three  of  the  forward  boilers  can  be  distinguished. 
Sticking  out  among  these  is  a  long  piece  of  steel,  a  piece  of  an 
interior  bulkhead.     That  was  the  mixture  that  was  first  exposed. 

Plate  30  (Plate  59,  Fig.  1)  is  a  view  looking  forward  from  frame 
41  when  all  the  mud  had  been  cleaned  off,  and  I  want  you  particu- 
larly to  notice  the  long  piece  of  steel  in  the  middle,  turned  up  and  to 
starboard.  Its  significance  will  be  told  later.  Forwa^  is  the  brace 
between  cylinders  "O"  and  "G"  and  forward  of  that  is  the  bow 
section.  Here  in  this  portion  between  the  bow  section  and  frame 
41,  a  length  originally  of  about  92  ft.,  the  ship's  bottom  was  found 
lying  horizontally  for  a  distance  of  28  ft.,  and  then  inclined  up  for 
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skin  about  12  ft.  long,  composed  of  pieces  of  "B"  and  "C"  strakes, 
turned  up  into  the  ship  and  to  starboard.  The  edge  of  the  garboard 
strake  is  dished  upward  as  much  as  24  in.  along  its  outboard  line 
between  frames  28  and  31,  and  torn  across  at  a  butt  joint  between 
two  plates,  between  frames  30  and  31,  and  the  after  portion  pushed 
up  about  6  in.  A  dish  is  also  seen  in  the  turned  up  part  of  strakes 
"B"  and  "C",  corresponding  to  the  dish  in  the  garboard  strake.  The 
turned  up  portion  of  the  strakes  "B"  and  "C"  when  scrubbed  dis- 
closed the  paint  on  what  had  been  the  ship's  bottom  intact  and 
without  a  scratch.  Inside  the  folded  back  piece  of  the  outer  skin 
was  found  the  corresponding  piece  of  the  inner  skin  crumpled  back 
in  many  folds.  The  parts  of  the  transverse  floor  plates  originally 
between  the  two  were  crumpled.  The  longitudinal  frame  directly 
over  the  middle  line  of  "B"  strake  was  broken  about  frame  28,  was 
twisted  and  its'  forward  end  displaced  upward  and  left  6  ft.  above 
its  original  position. 

To  make  the  examination  more  complete,  a  hole  was  excavated 
in  the  harbor  bottom  just  below  the  break  in  the  ship's  bottom  shown 
on  Plate  33.  Plate  34  (Plate  61,  Fig.  1)  is  a  view  taken  in  this  hole, 
looking  up  at  the  ship's  bottom.  It  shows  clearly  the  dish  described 
above. 

To  any  one  accustomed  to  the  use  of  explosives  in  water — ac- 
customed to  see  how  an  explosion  acts  under  water — Plates  33 
and  34  tell  their  own  tale.  There  was  evidently  a  force  acting  outside 
and  beneath  the  ship  with  enormous  power,  but  so  slowly  that  the 
elastic  forces  of  the  steel  of  the  bottom  skin  had  time  to  exert 
themselves.  The  bottom  was  dished  and  rupture  finally  took  place 
along  the  line  of  weakness,  which  in  this  case  was  the  line  of  rivets. 
The  steel  held,  the  rivets  gave  and  this  force  bent  this  large  plate 
upward,  inward  and  backward,  breaking  off  the  transverse  floor  plates 
between  it  and  the  inner  skin  and  crumpling  up  and  bending  over, 
fold  on  fold,  the  inner  skin.  It  was  evident  to  all  of  the  Board 
that  the  force  acted  in  this  way,  because  in  no  other  way  could  that 
effect  have  been  produced  on  the  ship's  bottom.  I  am  somewhat 
familiar  with  submarine  military  mining.  In  all  civilized  countries, 
high  explosives  are  used  in  these  mines  and  I  knew  that  no  such 
explosive  placed  as  close  to  the  bottom  of  the  ship,  as  would  have 
been  necessitated  by  the  depth  of  the  harbor  where  the  Maine  lay. 
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i-ould  have  produced  that  effect  on  the  Maine,  because  no  high  ex- 
plosive could  have  exerted  itself  slowly  enough  to  produce  first  the 
dent  and  then  the  turn-over  of  the  plate,  but  would  have  punched 
right  through  the  ship.  There  was  no  sign  of  a  scratch  on  the  paint 
on  the  outside,  so  that  the  hole  could  not  have  been  caused  by 
striking  a  solid  object  when  the  ship  sank.  The  conclusion  was 
inevitable  that  that  hole  was  caused  by  some  slow  explosive  to  us 
unknown.  I  was  so  puzzled  by  it  that  when  I  returned  to  Havana 
in  the  evening  I  went  to  a  friend,  an  American  merchant  in  Havana. 
He  had  been  in  Havana  at  the  time  the  Maine  had  sunk  and  knew 
from  his  business  a  good  deal  about  explosives.  I  asked  him  what 
explosives  were  to  be  obtained  in  Havana  at  the  time  of  the  destruc- 
tion of  the  Maine.  He  said  the  Spanish  authorities  had  possession 
of  all  the  high  explosives  then  in  Havana.  "But,"  he  said,  "you 
know  down  here  in  Havana  when  we  want  to  do  any  blasting,  we 
make  our  own  explosive.  We  just  go  down  to  the  hardware  store  and 
get  a  certain  amount  of  charcoal,  of  sulphur  and  of  nitre  and  we 
mix  this  together  and  make  an  explosive  of  it.  We  put  that  ex- 
plosive in  a  quarry  hole  and  it  acts  so  slowly  that  standing  along- 
side of  the  place  you  can  actually  see  the  rock  rising  out."  "Was 
there  much  of  these  materials  in  stock  during  the  war?"  I  asked. 
"Yes,  I  was  able  to  get  all  I  wanted."  Now,  there  was  an  explosive 
that  would  have  acted  in  just  that  way. 

Now,  I  am  going  to  take  you  back  again  to  the  section,  Plate 
2  (Plate  44).  Here  is  the  forward  boiler-room  which  was  all  blown 
to  pieces,  with  the  boilers  thrown  aft,  the  rear  pair  against  and 
through  the  bulkheads  separating  the  forward  and  after  boiler- 
rooms  near  frame  41.  From  this  bulkhead  aft  the  whole  of  the 
hull  of  the  ship  below  the  armor  plate  was  entirely  intact.  Near 
the  bulkhead  in  the  starboard  side  the  armor  plate  had  been  partly 
displaced.  On  the  port  side  of  the  after  boiler-room  hatch  the  pro- 
tective deck  had  been  split  from  frame  41  aft  for  a  distance  of  about 
36  ft.,  and  the  strip  along  the  port  side  had  been  turned  over,  back 
and  to  port  beneath  the  main  deck,  lifting  that  deck  in  its  passage 
and  tearing  away  one  of  its  beams.  The  port  side  of  the  ship  above 
the  armor  belt,  from  frame  41  to  the  after  turret,  had  been  blown 
out.  The  displaced  portion  of  the  main  deck  over  this  had  sprung 
back  nearly  to  place.     On  the  starboard  side  little  damage  had  been 
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done  aft  of  frame  41.  Aft  of  the  amidships  deck  house  in  the  star- 
board side  is  the  point  where  the  conning  tower  fell  and  forward 
of  this  a  portion  of  the  amidships  superstructure  was  crushed  down, 
and  a  part  of  the  deck  somewhat  crushed  in. 

You  can  see  in  the  section  a  series  of  transverse  watertight  bulk- 
heads at  inter\'als  from  bow  to  stem.  From  the  bow  to  frame  IS  is 
the  portion  of  the  bow  section  which  I  showed  you  (Plate  59,  Fig.  2) 
as  broken  off  and  turned  at  right  angles  to  the  line  of  the  keeL 
From  about  frame  18  to  frame  41,  the  protective  deck  was  blown 
out  to  starboard  and  aft  as  shown  in  Plate  8  (Plate  47,  Fig.  2). 
Xow,  from  frame  18  back  to  frame  41,  all  of  the  top  of  the 
hull  above  the  armor  belt  was  blown  off  and  the  sides  below 
flattened  out.  The  distance  between  the  transverse  frames  amid- 
ships is  4  ft.  The  distance  between  the  outer  and  inner  bottom 
was  about  3  ft.,  the  height  of  the  transverse  floor  plates.  The 
hole  that  was  blown  through  the  bottom  was  partly  directly 
under  the  6-in.  reserve  magazine  and  in  that  magazine  was 
stored  from  2  000  to  3  000  lb.  of  black  gunpowder.  Evidently  that 
gunpowder  was  at  once  exploded,  and  in  turn  caused  the  explosion 
of  the  black  gunpowder  in  the  6-pounder  cartridges  and  a  partial 
explosion  of  the  brown  powder  in  the  6-in.  and  the  10-in.  magazines. 
The  action  of  the  gases  in  expanding  in  the  chamber  formed  by 
the  protective  deck  and  the  hull,  tore  out  the  interior  bulkheads, 
throwing  the  transverse  bulkheads  forward  and  aft  from  the  point 
of  explosion.  Still  expanding,  a  portion  of  the  gases  found  a  vent 
through  the  protective  deck  aft  of  frame  41,  a  portion  demolished 
the  hull  above  the  armor  belt  between  frames  18  and  41,  throwing 
the  protective  deck  aft  and  to  starboard,  turning  back  the  main  deck 
with  the  conning  tower,  and  toppling  the  forward  turret  out  to  star- 
board. The  bow  section  was  nearly  torn  off  about  frame  18,  one- 
half  of  its  protective  deck  blown  out  with  all  of  the  hull  and  decks 
above,  and  the  section  turned  as  shown  with  the  vents  for  the  gases 
uppermost,  as  shown  (Plate  59,  Fig.  2). 

The  cause  of  the  destruction  of  the  ship  having  been  determined, 
nothing  remained  to  be  done  but  to  complete  the  cutting  away  of  the 
torn  parts  and  the  removal  of  the  wreckage  from  the  harbor. 

Plate  35  (Plate  61,  Fig.  2)  shows  the  bulkhead  which  was  built 
across  the  hull  at  frame  41  to  enable  the  after  part  of  the  wreck 
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to  be  floated.  The  bulkhead  was  designed  to  stand  a  pressure  due 
to  a  head  of  30  ft.  of  water.  The  open  end  of  the  amidships  super- 
structure appears  in  the  middle  foreground.  The  bulkhead  extends 
aft  on  the  port  side  as  far  as  the  after  turret,  above  the  armor  belt. 
The  bulkhead  was  of  heavy  timber  bolted  to  the  hull  and  braced, 
and  reinforced  at  the  base  by  a  concrete  backing. 

The  next  problem  which  presented  itself  was  how  the  mud  seal 
should  be  broken.  The  wreck  had  been  imbedded  in  the  harbor  bot- 
tom for  fourteen  years  to  a  depth  of  from  2  to  16  ft.,  increased 
during  the  construction  of  the  cofferdam  to  20  ft.,  by  the  overflow 
from  the  cylinders  when  filled  by  the  hydraulic  dredge. 

The  solution  was  made  very  cleverly  at  the  suggestion  of  one  of 
the  assistants.  Twenty-nine  6-in.  holes  were  cut  with  the  oxy- 
acetylene  flame  through  the  bottom  of  the  ship,  flanges  were  set  in 
and  pipes  secured  to  the  flanges  and  these  connected  with  a  force 
pump.  Water  was  forced  in  until  a  circulation  was  assured  under 
the  entire  bottom  of  the  ship. 

On  January  26,  the  water  was  permitted  to  rise  in  the  coffer- 
dam to  a  depth  of  a  few  feet.  Prior  to  this,  when  the  wreckage  for- 
ward of  frame  41  had  been  cut  away,  a  mud  wave  began  to  rise  in 
the  space  cleared,  under  the  pressure  from  the  cofferdam 
walls.  The  maximum  height  of  the  wave  forward  of  frame 
41  was  about  3  ft.  The  intact  part  of  the  hull  also  rose  a 
few  tenths  of  a  foot.  On  February  3,  1912,  the  cofferdam  was 
flooded  to  elevation  —  24,  and  the  water  held  there  luitil  February 
10,  when  the  final  flooding  was  started.  The  ship  rose  as  soon  as 
the  water  had  reached  the  level  of  — 19.  The  extra  head  that  was 
required  to  make  the  final  break  from  the  clay  was  about  a  foot. 
The  hull  when  afloat  was  a  little  down  by  the  stem.  That  was 
corrected  by  ballasting  until  she  was  nearly  on  an  even  keel. 

The  next  operation  was  to  remove  two  of  the  cylinders  at  the 
end,  and  diflSculty  was  had  in  extracting  the  first  pile,  some  of  the 
piles  tried  having  resisted  pulls  up  to  240  tons.  After  the  first 
pile  had  been  pulled  from  each  cylinder,  the  others  were  removed 
more  easily,  generally  with  a  resistance  of  less  than  75  tons.  The 
adherence  of  the  clay  was  so  great  that  in  the  operation  of  pulling 
the  pile  out  of  the  clay  rupture  took  place  in  the  clay.  The  clay 
fill  of  the  cylinders  was  removed  by  dredging  and  a  gateway  formed 
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for  the  exit  of  the  floated  hulk.  Plate  36  (Plate  62,  Fig.  1)  shows 
the  remains  of  the  Maine  afloat  within  the  cofferdam  and  the 
operation  of  pulling  one  of  the  piles  with  hydraulic  jacks.  Plate 
37  (Plate  62,  Fig.  2)  shows  the  extraction  of  a  pile  with  a  floating 
derrick. 

During  the  entire  period  of  the  operations,  the  Cuban  Govern- 
ment did  everything  possible  to  help  the  work.  When  we  began  to 
And  the  remains  of  the  sailors,  permission  was  asked  to  store  them 
temporarily  in  the  fortress  of  Cabana.  This  permission  was  granted 
and  while  in  the  fortress  they  were  continuously  in  the  care  of  a 
guard  of  honor  of  the  Cuban  army.  Finally,  when  all  parts  of  the 
wreck  had  been  searched  the  total  number  recovered  amounted  to 
sixty-six  and  arrangements  were  made  for  their  transfer  to  the 
United  States.  The  Cuban  authorities  wrote  to  the  President  of 
the  United  States  and  stated  that  Cuba  desired  to  show  special 
honor  to  the  memory  of  the  men  who  had  perished  in  doing  their 
duty  in  a  cause  which  afterwards  brought  about  the  freedom  of  the 
Island,  and  requested  that  the  United  States  turn  over  to  them 
for  twenty-four  hours,  the  remains  of  these  men.  This  was  done,  and 
on  the  evening  of  March  14,  they  were  taken  to  the  Council  Chamber 
of  Havana  which  was  transformed  into  a  mortuary  chapel,  as  shown 
in  Plate  38  (Plate  63,  Fig.  1).  During  the  whole  of  the  15th  the 
population  of  Havana  came  to  pay  their  respects,  passing  in  with 
the  utmost  reverence,  and  from  time  to  time  the  more  prominent 
citizens  of  Havana  took  their  places  in  the  guard  of  honor.  March 
16  had  been  designated  as  the  date  for  the  burial  of  the  Maine,  and 
for  the  transfer  of  the  remains  to  U.  S.  S.  North  Carolitia  for 
removal  to  the  United  States.  On  the  morning  of  the  16th,  the 
North  Carolina  and  the  Birmingham  arrived  in  port.  At  10  a.  m. 
the  funeral  cortege  left  the  Council  Chamber.  The  escort  was  headed 
by  the  municipal  police  and  the  municipal  band.  Then  followed 
companies  of  sailors  and  marines  from  the  North  Carolina  and 
Birmingham.  The  34  caskets  were  borne  on  the  shoulders  of 
Cuban  soldit'rs  and  a  guard  of  honor  from  the  Cuban  army  lined 
both  sides  of  the  street  from  the  palace  to  the  wharf.  In  the  proces- 
sion were  representatives  of  the  oflicial  life  of  Cuba,  headed  by  its 
Vice-President.  The  remains  were  taken  to  the  wharf  and  there 
the  representative  of  Cuba,  the  Alcalde  of  Havana,  turned  them 
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over  to  the  Chief  of  Engineers  of  the  United  States  Arnij%  who 
had  been  designated  by  the  President  of  the  United  States  to  receive 
the  remains  from  the  Cuban  authorities.  They  were  then  placed  on 
the  boats  of  our  man-of-war. 

Plate  39  (Plate  63,  Fig.  2)  shows  the  procession  en  route. 

Plate  40  (Plate  64,  Fig.  1)  shows  the  Maine  lying  outside  of  the 
cofferdam,  ready  for  her  procedure  to  sea.  Before  starting  for  her 
final  resting  place,  a  jury  mast  was  rigged  and  a  large  United  States 
flag,  furnished  by  the  Birmingham,  was  nailed  fast.  The  decks  of 
the  hulk  were  strewn  with  flowers  by  United  States  citizens  in 
Havana. 

There  had  been  considerable  discussion  as  to  what  should  be*  done 
with  this  wreck.  Many  people  wanted  the  wreck  to  be  brought  to 
the  United  States,  doubtless  in  a  proper  spirit,  and  yet  when  you 
come  to  think  of  it,  the  interest  in  a  short  time  would  degenerate 
into  mere  curiosity,  so  that  after  a  time  this  mutilated  relic  of 
a  man-of-war,  which  for  fourteen  years  had  been  the  tomb  of  so 
many  of  our  sailors  and  which  represented  an  act  which  ultimately 
resulted  in  a  change  in  the  geography  of  the  world,  would  have 
been  regarded  simply  as  a  show. 

Under  these  conditions,  resolutions  were  offered  in  Congress,  and 
finally  adopted,  to  the  effect  that  the  only  proper  course  for  the 
United  States  to  take  would  be  to  give  the  hulk  an  honorable 
burial  at  sea.  March  16th  was  set  for  the  date  of  the  ceremony  and 
the  U.  S.  S.  North  Carolina  and  Birmingham  were  ordered  to 
Havana  for  that  purpose.  The  Cuban  authorities  signified  a  desire 
to  take  part  with  all  of  the  Cuban  naval  ships  available.  Great 
interest  was  also  shown  by  the  people  of  the  United  States  and  of 
Cuba. 

Plate  41  (Plate  64,  Fig.  2)  shows  the  head  of  the  funeral  proces- 
sion. The  hulk  was  towed  by  the  U.  S.  Navy  tug  Osceola  and 
attended  by  four  other  tugs  to  render  such  assistance  as  might  be 
necessary.  The  wreck  and  her  attendant  tugs  were  followed  by  the 
North  Carolina  and  Birmingham,  by  all  the  ships  of  the  Cuban 
Navy  and  by  about  80  or  90  other  craft,  forming  a  strange  and 
solemn  funeral  procession.  The  ships,  the  shores  of  the  city,  the 
housetops  and  the  ramparts  of  the  harbor  forts  were  black  with 
people.    It  is  estimated  that  100  000  persons  in  all  took  part. 
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Plate  42  (Plate  65,  Fig.  1)  shows  the  wreck  at  sea  under  tow, 
stem  foremost.  The  day  was  fair,  with  a  fresh  breeze,  and  the 
Maine  rose  to  the  waves  buoyantly  as  if  she  had  not  been,  for  all 
these  years,  sunk  in  the  harbor  bottom.  She  seemed  actually  to 
rejoice  in  being  again  afloat.  The  progress  to  sea  was  slow  and  the 
end  of  the  procession  had  little  more  than  cleared  the  harbor  entrance 
when  the  North  Carolina  signaled  that  the  three-mile  limit  had 
been  passed.  Way  was  stopped  and  the  towing  lines  cast  off.  The 
ships,  as  they  came  up,  formed  a  circle  a  mile  in  diameter  around 
the  wreck. 

The  working  party,  under  two  of  the  assistants  who  had  labored 
so  long  and  faithfully  in  the  difficult  work  of  raising  the  wreck, 
boarded  the  ship,  opened  the  sea  cocks  in  her  bottom  and  the  gates 
previously  made  in  the  temporary  bulkhead,  and  allowed  the  water 
to  enter. 

The  ship  as  she  lay  awaiting  the  end  was  a  pathetic  object  (Plate 
43)  (Plate  65,  Fig.  2).  We  knew  that  the  end  was  sure  and  soon,  but 
the  waiting  seemed  long.  As  the  water  entered,  the  decks  came 
nearer  and  nearer  to  the  surface,  but  again  and  again  the  wreck  would 
rise  on  the  waves  to  her  old  line  of  floatation.  It  was  like  the  strug- 
gles of  a  strong  life  departing.  Finally  the  bulkhead  was  submerged 
to  the  deck  level.  The  hulk  assumed  a  position  nearly  vertical,  and 
sank  rapidly  out  of  sight,  Plate  44  (Plate  66).  As  the  flag  touched 
the  water,  three  volleys  were  fired  from  the  warships  and  the  solemn 
notes  of  "taps"  sounded  over  the  waters.  As  the  last  note  sounded, 
and  only  flower-covered,  swirling  waters  filled  the  site  where  last  the 
remains  of  the  battleship  were  seen,  the  whistles  of  all  of  the  craft 
roared  out  a  farewell  and  all  that  was  left  of  the  Maine  sank  to 
its  final  resting  place  six  hundred  fathoms  down. 
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THE  SEGREGATED  BUDGET  AS  APPLIED  TO 
MUNICIPAL  ENGINEERING  WORK. 

By  Fred  W.  Lindars.* 


With  Discussion  by 
Alfred  D.  Flinn,  William  W.  Brush,  John  T.  Fetherston 

AND  Fred  W.  Lindars. 


There  is  a  prejudice  on  the  part  of  a  great  many  city  officials 
and  employees  against  the  segregated  budget.  This  is  based  upon  a 
misconception  of  its  real  purpose.  Some  persons  unthinkingly 
believe  a  segregated  budget  represents  an  effort  on  the  part  of 
theorists  who  have  nothing  to  do  with  the  practical  administration 
of  the  city;  who  are  ignorant  of  the  practical  needs  of  the  city  and 
who,  in  the  privacy  of  their  own  offices,  devise  a  segregated  budget 
as  an  alleged  remedy  for  imaginary  wrongs. 

I  hope  to  convince  you  that  this  conception  of  a  segregated 
budget  and  of  those  who  are  responsible  for  it  is  entirely  wrong. 
The  segregated  budget  does  not  attempt  to  take  away  administrative 
power  but  does  try  to  provide  for  the  needs  of  the  city  in  such 
a  way  as  to  assure  their  being  met.  The  appropriating  body  of  the 
city,  which  is  really  responsible  for  making  effective  the  segregated 
budget,  is  not  attempting  to  administer  departments.  It  is  its 
duty,  however,  not  only  to  make  appropriations  but,  before  making 
appropriations,  to  study  estimates  of  needs  so  as  to  have  an  intel- 
ligent basis  for  action.  The  title  of  the  appropriating  body,  namely, 
the  Board  of  Estimate  and  Apportionment,  proves  this  double  duty. 
It  is  firstly  a  board  of  estimate  and  secondly  a  board  of  apportion- 
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ment.  The  analysis  of  the  annual  estimates  submitted  by  departmenta 
and  the  allowances  made  by  the  Board  of  Estimate  and  Apportionment 
are  not  made  ignorantly.  As  a  general  proposition  this  work  is  the  re- 
sidt  of  careful  investigation  and  study.  Hecommendations  are  not 
and  could  not  be  infallible.  Frequently  estimates  are  not  turned 
over  until  the  last  minute,  thereby  necessitating  hurried  study  and 
oftentimes  poorly  considered  recommendations.  But  as  a  rule 
analysis  of  estimates  is  made  by  men  trained  to  develop  certain 
facts  and  to  report  upon  conditions  and  needs  as  stated  and  deter- 
mined upon  after  a  thorough  investigation.  Recommendations  made 
by  these  men  to  the  Board  of  Estimate  and  Apportionment,  contain- 
ing "cuts"  under  the  original  requests,  are  not  reflections  upon 
the  intelligence  of  the  officials  preparing  the  estimates.  I  do  not 
mean  to  say  that  the  investigations  and  recommendations  are  fault- 
less but  every  endeavor  is  made  to  be  impartial  and  to  recommend 
only  those  things  which  have  been  demonstrated  as  justifiable. 

It  is  easily  possible  that  one  head  of  a  department  will  request  a 
certain  force  to  perform  certain  units  of  work  and  other  heads  will 
request  a  much  smaller  and  cheaper  force  to  perform  similar  units 
of  work.  This  does  not  prove  that  the  first  one  is  dishonest,  but 
it  does  prove  the  first  may  be  getting  misinformation  as  to  the 
market  value  of  the  services  necessary  to  perform  the  work.  As  an 
illustration  of  this  point:  at  the  last  election  the  Sheriff  of  Kings 
County  was  ordered  to  appoint  deputies  to  see  that  the  election  laws 
were  not  violated.  The  Sheriff  of  New  York  County  received  similar 
orders.  The  duties  of  the  deputies  in  each  borough  were  identical. 
The  deputies  were  appointed  and  performed  their  duties.  In  due 
time,  the  Sheriff  of  Kings  County  rendered  bills  for  the  services 
of  the  deputies  at  the  rate  of  $5  per  day.  The  Sheriff  of  New 
York  County  rendered  bills  for  the  services  of  his  deputies  at  the 
rate  of  $8  per  day.  If  no  centralized  budget-making  power  ex- 
isted, nothing  could  have  prevented  the  payment  of  the  extra  $3 
per  day  to  the  deputies  appointed  by  the  Sheriff  of  New  York 
County.  As  it  happened,  the  Comptroller,  through  his  Bureau  of 
Municipal  Investigation  and  Statistics,  developed  the  facts  and 
recommended  to  the  Board  of  Estimate  and  Apportionment  that  ap- 
propriations in  the  budget  for  deputy  sheriffs'  compensation  be 
made  at  the  rate  of  $5  per  day,  regardless  of  the  borough  in  which 
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they  were  to  work.  The  Sheriff  of  New  York  County  thereupon 
became  indignant  and  stated  that  it  had  been  the  practice  for 
years  to  pay  the  deputies  appointed  by  him  or  his  predecessors  at 
the  rate  of  $8  per  day.  While  both  sheriffs  were  entirely  honest 
and  blameless  in  requesting  the  differing  rates  of  compensation  on 
the  ground  of  precedent,  there  was  no  good  reason  why  services  of 
this  character  should  be  paid  for  at  differing  rates  in  two  adjacent 
boroughs. 

The  segregated  budget  provides  specific  amounts  for  specific 
purposes  along  natural  lines  of  division,  which  have  proved  con- 
venient in  each  department.  For  example,  each  department  needs 
certain  telephone  service — supplies  and  materials,  money  for  con- 
tingencies, etc. — ^which  it  can  readily  estimate  from  year  to  year. 
For  each  of  these  a  specific  sum  is  appropriated. 

In  New  York  City  the  various  departments  are  required  by  the 
charter  to  submit  estimates  of  their  needs  for  the  succeeding  year 
not  later  than  September  10th.  Specially  ruled  and  printed  forms 
are  furnished  to  the  departments  by  the  comptroller  for  this  pur- 
pose. These  forms  are  usually  sent  to  the  departments  about  June 
1st,  which  allows  over  three  months  time  to  prepare  the  estimates. 
When  the  estimates  are  received  examiners  in  the  department  of 
finance  analyze  them  and  make  tentative  recommendations,  which, 
in  turn,  are  submitted  to  the  budget  committee  of  the  board  of 
estimate  and  apportionment.  This  committee  designates  certain 
days  for  hearings  on  the  estimates  and  recommendations.  These 
hearings  are  attended  by  commissioners  and  other  representatives 
of  the  departments  together  with  the  examiners  of  the  department 
of  finance.  The  recommendations  are  discussed  and  a  tentative 
budget  prepared  and  printed  for  public  inspection.  Public  hear- 
ings are  then  held  at  which  civic  organizations,  taxpayers  and  other 
citizens  appear  to  argue  for  or  against  the  tentative  allowances. 
Frequently  adjustments  are  made  as  a  result  of  these  hearings.  The 
final  budget  is  required  by  the  charter  to  be  passed  by  the  Board 
of  Estimate  and  Apportionment  before  midnight  October  31st. 
Within  five  days  after  being  adopted  by  the  board  of  estimate  and 
apportionment  the  budget  must  be  submitted  to  the  Board  of  Alder- 
men, which  body  is  given  power  to  reduce  or  eliminate  any  items 
but  may  not  increase  or  add  to  the  budget  as  passed  by  the  Board 
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of  Estimate  and  Apportionment.  Action  by  the  Board  of  Aldermen 
is  required  to  be  taken  before  November  25th.  The  budget  is 
then  submitted  to  the  mayor,  who  may  veto  any  action  taken 
by  the  board  of  aldermen,  but  that  body  by  a  three-fourths  vote 
may  pass  the  budget  over  any  veto  of  the  mayor. 

Engineers  in  the  city  service  should  take  a  vital  interest  in  the 
segregated  budget.  They  want  to  know  that  the  budget  makes  pro- 
vision for  the  employees  necessary'  to  carry  out  plans  prepared  by 
them.  A  high-grade  draftsman,  or  a  high-grade  engineer,  may  be 
desired.  In  a  segregated  budget  the  specific  rates  of  salary  are 
stated  which  are  necessary  to  secure  the  desired  services.  Under 
the  old  plan  of  "lump  sum"  appropriations  everything  was  indefinite. 
As  engineers,  you  want  to  know  that  the  actual  labor  and  material 
required  to  perform  work  planned  have  been  provided  for  in  the 
budget.  If  the  money  to  pay  for  the  labor  and  materials  is  hidden 
in  "lump"  appropriations,  the  engineers  have  no  assurance  that 
the  money  so  provided  will  not  be  diverted  to  channels  other  than 
intended  by  them.  A  possible  misuse  of  funds  is  prevented  through 
segregation,  and  engineers  can  unhesitatingly  take  definite  advance 
steps  toward  carrying  out  their  plans  immediately  after  the  budget 
is  adopted.  Segregation  not  only  provides  a  basis  for  adequate 
financial  and  accounting  control,  but  it  also  gives  to  the  ad- 
ministrator or  engineer  a  sense  of  security  that  the  projects  pro- 
vided for  through  segregation  will  be  carried  on.  Without  segrega- 
tion there  could  be  no  such  assurance. 

Commitments  to  favorite  contractors  for  huge  quantities  of  ma- 
terials and  supplies,  more  than  possibly  could  have  been  used,  and 
which  may  have  depreciated  or  become  obsolete,  flourished  under  the 
non-segregated  budget.  Such  practices  while  still  possible  are  made 
80  difficult  through  segregation  as  to  be  almost  eliminated.  In 
the  latter  part  of  1903  about  3  300  brass  curb  cocks  were  received 
at  the  Twenty-fourth  Street  pipe  yard  of  the  Department  of  Water 
Supply.  In  1908,  five  years  later,  3  200  of  these  same  cocks  were 
lying  undisturbed  in  their  original  resting  place.  This  sort  of  thing 
is  made  more  difficult  under  a  segregated  budget  because  more 
accurate  estimates  of  needs  must  be  made  and  specific  allowances 
made  therefor.  In  the  old  days,  a  head  of  a  department  might  re- 
quest money  to  purchase  an  automobilo  for  his  enpriuooriiifj:  bureau. 
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This  money,  if  allowed  by  the  board  of  estimate,  might  be  in- 
cluded in  a  large  'Qump  sum"  appropriation  for  the  department.  It 
was  not  only  possible,  but  very  probable,  that  instead  of  purchasing 
the  automobile  for  the  use  of  the  engineering  bureau,  some  fine 
mahogany  furniture  or  expensive  rugs  were  purchased  to  decorate 
some  other  bureau's  offices.  This  could  not  have  been  done  under 
a  segregated  budget,  because  a  specific  appropriation  is  made  for  the 
purchase  of  an  automobile  for  the  engineering  bureau.  Such  an 
appropriation  could  be  used  only  for  the  purpose  specified  unless 
the  head  of  the  department  first  requested  the  Board  of  Estimate 
to  transfer  the  money  to  some  other  account. 

Before  segregation  was  made  a  reality  a  head  of  a  department 
could  request  appropriations  for  carrying  out  certain  set  policies, 
and  the  Board  of  Estimate  would  provide  the  necessary  funds  com- 
bined with  appropriations  for  numerous  other  purposes.  The  de- 
partmental head,  however,  was  not  compelled,  as  he  is  to-day,  either 
to  expend  the  money  for  the  purposes  provided  or  request  a  transfer. 
In  those  days,  he  could  expend  the  money  in  almost  any  way  he 
saw  fit. 

Segregation  gives  the  best  results  to  the  city  for  the  least  money. 
Detailed  estimates  are  required  to  be  submitted  by  the  various  de- 
partments. If  details  were  not  required,  the  municipal  engineer 
would  have  no  incentive  to  search  through  his  own  bureau  to  ascer- 
tain its  needs  and  to  find  out  what  he  really  has  on  hand.  The 
mere  fact  that  he  is  compelled  to  furnish  detailed  information 
makes  it  necessary  for  him  to  study  his  needs  and  to  plan  carefully 
for  the  year's  work.  A  more  intelligent  estimate  as  to  the  probable 
cost  for  conducting  the  years  work  is  therefore  obtained. 

Under  the  old  plan  the  chief  clerk,  or  someone  delegated  by  the 
head  of  the  department,  would  sit  down  behind  closed  doors  and  pre- 
pare an  estimate  based  upon  his  best  guess.  For  the  engineering 
bureau,  he  would  probably  say  that  a  certain  number  of  engineers, 
draftsmen,  etc.,  were  required.  This  may  have  been  based  upon  knowl- 
edge he  required  from  the  engineering  bureau,  or  it  may  have  been 
based  on  anything.  If  the  engineer  is  required  to  study  the  needs  of 
his  bureau,  he  can  readily  support,  with  exact  information,  any  re- 
quest that  he  may  make. 

It  is  a  well-known  fact  that  when  "lump  sum"  appropriations 
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were  made,  as  much  thereof  as  possible  was  frequently  held  back 
for  political  purposes  until  the  fall  of  the  year.  This  was  particu- 
larly true  in  times  of  closely-contested  elections.  The  work  of 
the  department  may  have  been  allowed  to  lag  all  during  the  spring 
and  summer  months,  and  when  fall  came  on  and  primary  times  drew 
near,  laborers  by  the  score  were  placed  on  payrolls  and  paid  out 
of  these  ^*lump  sum*^  appropriations,  regardless  of  whether  or  not 
there  was  any  work  to  be  done.  Indeed,  many  instances  have  been 
known  where  men  who  did  not  perform  any  work  have  been  put  on 
payrolls  during  the  month  or  so  preceding  election  times.  When 
pay  day  came  around,  they  would  call  for  their  money,  and,  in 
some  instances,  th^  even  had  the  audacity  to  send  for  their  mon^. 
This  was  a  common  practice,  but,  under  the  segregated  budget,  has 
been  greatly  minimized. 

Supposing  a  chief  engineer,  before  the  segr^ated  budget  be- 
came effective,  had  laid  out  his  plans  for  a  year.  He  knew  what 
he  needed — engineers,  draftsmen,  rodmen,  laborers,  materials,  etc 
He  knew  he  needed  broken  stone,  cement,  etc.  He  knew  how  many 
laborers  he  needed.  This  was  in  the  good  old  days  before  the  dis- 
tinction in  the  budget  between  personal  service  and  supplies  and 
materials.  "Lump  sum"  appropriations  were  provided  to  include 
all  of  these  things.  It  so  happened  that  a  closely  contested  elec- 
tion was  on  in  a  section  where  the  head  of  this  department  had 
some  political  interest.  He  thereupon  decided  that  the  plans  pre- 
pared by  his  engineers  could  wait,  even  though  the  money  had 
been  provided  to  carry  them  out.  Instead  of  carrying  them  out, 
however,  the  money  was  left  idle  until  the  month  before  election, 
and  then  hundreds  of  men  were  taken  on  so  that  their  votes  could 
be  obtained.    Everyone  who  could  help  was  put  on  the  payroll. 

Municipal  engineers  do  not  want  this  sort  of  condition  to  exist. 
They  want  to  "make  good"  for  their  own  reputations.  If  their 
future  must  be  blasted  through  political  machinations,  I  believe, 
you  will  agree  with  me  in  saying  they  ought  to  quit.  One  of  the 
biggest  helps  to  a  municipal  engineer  is  the  segregated  budget.  Esti- 
mates of  carefully  planned  needs  must  be  prepared  and  submitted 
to  the  board  of  estimate  and  these  needs  must  either  be  allowed 
or  some  excellent  reason  given  why  they  are  disallowed.  Plans 
are  first  conceived  by  the  municipal  engineerx?.     If  the  head  of  the 
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department  deems  it  expedient  to  request  appropriations  to  carry 
out  the  plans,  and  the  board  of  estimate  and  apportionment  is  in 
a  receptive  frame  of  mind,  a  specific  appropriation  is  made  for  that 
purpose  and  for  that  purpose  only,  and  the  carefully  wrought  plans 
of  the  engineer  are  thereby  safeguarded. 

Under  the  old  ^^ump  sum"  appropriations  the  head  of  a  depart- 
ment could  engage  almost  any  kind  of  a  force  he  might  desire  and 
also  change  it  at  his  pleasure.  With  the  segregated  budget  and  its 
schedules  of  salaries  and  wages  each  position  is  fixed  and  is  virtually 
a  separate  appropriation  which  can  only  be  modified  by  the  board  of 
estimate  and  apportionment  at  the  request  of  the  departmental  head. 

Before  the  principle  of  monthly  or  weekly  pro  rata  expenditures 
from  salary  and  wage  appropriations  was  adopted  in  the  segregated 
budget,  appropriations  were  frequently  wasted.  Now,  millions  of 
dollars  are  returned  to  the  city  treasury  through  unexpended  bal- 
ances. The  amount  reverting  to  the  general  fund  from  salary  and 
wage  appropriations  for  1908,  prior  to  the  adoption  of  the  pro  rata 
expenditure  principle  was  $300  000.  For  1909  it  was  $1060  000 
and  in  1910  it  amounted  to  $1  941 000.  Such  a  practical  working 
out  of  a  principle  proves  conclusively  the  need  for  such  provisions. 

This  illustration,  however,  is  not  the  only  good  result  of  scheduliz- 
ing  and  restricting  a  department  to  a  pro  rata  expenditure.  It  as- 
sures the  muncipal  engineer  that  the  money  provided  for  him  cannot 
be  diverted  without  action  by  the  board  of  estimate  and  then  only 
after  a  thorough  investigation  has  been  made  and  a  favorable  report 
is  rendered  by  the  comptroller  to  the  transfer  for  other  purposes. 

One  of  the  old  problems  for  the  municipal  engineer  was  to  know 
how  to  obtain  requisite  help.  Politics  usually  dictated  who  would 
be  employed,  regardless  of  the  actual  requirements.  Under  the  segre- 
gated budget,  engineering  forces  are  being  provided  for  adequately. 
Previous  to  segregation,  engineers  seldom  had  an  opportunity  to 
plead  for  their  needs  before  the  board  of  estimate  and  apportionment. 
Now,  it  is  essential  that  they  appear  in  order  that  their  requests 
may  be  supported  through  the  presentation  of  facts  describable  only 
by  themselves. 

While  it  is  undoubtedly  true  that  segregation  may  be  carried 
out  too  far.  New  York's  present  budget  does  not  carry  segregation 
even  as  far  as  it  might  expediently.    To  illustrate :  a  chief  engineer 
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of  highways  feels  responsible  for  the  condition  of  the  highways 
under  his  jurisdiction.  The  present  budget  provides  for  the  Bureau 
of  Highways  an  appropriation  for  supplies  and  materials.  This 
appropriation  may  have  been  predicated  on  information  furnished  by 
the  engineering  bureau,  showing  the  quantities  of  sand,  cement, 
road  oil,  granite  blocks,  etc.,  required  for  the  ensuing  year.  The 
head  of  the  department,  however,  instead  of  using  this  appropria- 
tion for  the  purposes  for  which  it  was  allowed  might  use  it  for  the 
purchase  of  other  kinds  of  material  and  supplies  not  needed  by  the 
engineers.  The  material  for  repairing  pavements  not  being  forth- 
coming, the  chief  engineer  would  be  unable  to  carry  out  his  plans. 
This  could  not  occur  if  the  appropriation  for  supplies  and  material 
were  segregated  so  as  to  provide  for  the  necessary  highway  ma- 
terials, office  furniture  and  equipment,  and  other  supplies  and  ma- 
terials separately. 

The  segregation  of  corporate  stock  or  long  term  bond  expendi- 
tures has  been  very  helpful  in  controlling  exi)enditures  for  construc- 
tion work.  Omnibus  authorizations  are  no  longer  made.  The  funds 
necessary  to  build  a  sewer  are  provided  specifically  for  that  purpose. 
These  funds  cannot  be  used  for  building  a  bridge.  General  author- 
izations were  formerly  made  for  sewers  in  each  borough.  Under  the 
segregated  plan,  provision  is  made  for  each  specific  sewer,  thus  pre- 
venting dishonest  diversion.  Under  the  old  scheme,  an  appropriation 
would  call  for  the  general  improvement  of  parks,  walks,  driveways, 
etc.,  including  mozaic  tiling  under  the  archway  of  a  bridge  in  the 
parks.  The  entire  appropriation  could  have  been  spent  for*  the 
mozaic  tiling.    Now,  each  thing  is  specified. 

The  old  dock  fund,  which  was  administered  by  the  department 
of  docks  and  ferries  for  construction  purposes  and  amplified  from 
year  to  year,  could  be  used  for  almost  anything.  Salaries  and 
wages  and  supplies  and  materials  for  both  construction  and  opera- 
tion and  maintenance  were  all  paid  out  of  this  fund,  as  were  also 
charges  for  drinking  water,  towel  supply  and  scores  of  other  things. 
Now,  it  must  be  foreseen  how  the  money  is  to  be  spent,  and  the  ap- 
propriation is  segregated  in  accordance  with  definite  plans.  Such 
plans,  for  example,  may  ha  ye  been  drawn  by  municipal  engineers  for 
certain  dock  improvements — the  'work  of  months.  A  new  commis- 
sioner comes  in  and  the  plans  laid  before  him,  not  meeting  with 
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his  approval,  are  turned  aside.  The  work  of  the  municipal  engi- 
neers was  thus  wasted.  Under  the  present  scheme,  once  an  authori- 
zation is  made  for  specific  improvement  and  plans  drawn  therefor, 
an  incoming  commissioner  cannot  divert  the  fund  from  the  original 
purpose  specified.  He  must  either  carry  out  the  plans  indicated  in 
the  authorization  or  obtain  discredit  for  an  idle  and  wasteful 
administration. 

The  Making  of  a  Segregated  Budget. 

Most  American  cities  have,  for  many  years,  conducted  their 
financial  housekeeping  on  a  budget  basis.  The  methods  employed, 
however,  have  been  loose  and  inefficient.  Instead  of  being  used  as 
a  means  for  apportioning  their  funds  according  to  the  various  needs 
of  the  community  and  insuring  their  actual  application  thereto  by 
affording  a  basis  for  scientific  accounting  and  auditing,  the  budgets 
of  many  American  cities  have  too  often  been  the  means  of  hiding 
corruption.  The  making  and  passing  of  the  budget  has  frequently 
been  a  carnival  of  log  rolling,  each  alderman  or  commissioner  in- 
serting items  for  the  special  benefit  of  himself  or  his  constituents 
and  refusing  to  vote  for  the  items  inserted  by  his  fellow-legislators 
unless  they  voted  for  those  in  which  he  was  interested. 

The  making  of  a  scientific  municipal  budget  was  first  under- 
taken in  1906  by  the  City  of  New  York.  The  task  was  approached 
by  way  of  the  health  department,  that  branch  of  the  city's  service 
so  closely  related  to  its  well-being.  The  functionalized  and  segre- 
gated budget  plan  worked  out  for  that  department  was  so  success- 
ful as  an  object  lesson  that  the  plan  was  soon  extended  to  all 
departments  of  the  city.  Similarly  New  York  City  was  the  first 
to  institute  real  public  hearings  on  a  tentative  budget.  In  Janu- 
ary, 1910,  the  Chicago  city  government  adopted  a  functionalized 
segregated  budget  built  on  the  New  York  plan  with  the  further 
improvement  of  standard  account  titles.  Milwaukee  was  the  next  to 
fall  into  line  and  Philadelphia  has  expressed  the  intention  of  adopt- 
ing the  idea.  Officials  of  other  cities  throughout  the  country'  are 
now  rapidly  becoming  interested  in  how  to  improve  budget  methods 
in   their   own   communities. 

Standard  Form  of  Budget. 

Effiective  control  over  expenditures  depends  largely  upon  the 
care  with  which  provisions  are  made  to  render  ineffective  the  methods 
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which  have  been  employed  by  administratoTs  to  circiimyent  the  im- 
plied purposes  of  appropriations.  Since  an  analysis  of  the  re- 
quirements of  the  various  departments  of  a  city  will  develop  many 
elements  in  common,  methods  of  standardization  have  been  devised 
which  render  possible  the  highest  degree  of  control  and  stability 
in  the  method  of  preparing  the  budget. 

Standardization  of  a  city  budget  reduces  to  a  definite  fixed  clas- 
sification all  of  the  things  or  objects  of  expenditure  for  which  a 
city  spends  money.  These  are  usually  termed  standard  accounts. 
Once  having  determined  the  amounts  required  according  to  objects 
of  expenditure  the  next  step  is  to  ascertain  what  public  services 
are  to  be  secured  from  the  expenditure.  These  public  services 
are  known  as  '^functions"  and  should  be  shown  in  a  standard 
budget  grouped  under  departments  or  other  organization  units. 
For  example,  a  health  department  may  perform  several  functions, 
such  as  milk  inspection,  sanitary  inspection,  child  hygiene,  etc. 

By  means  of  such  an  arrangement  a  clear  and  comprehensive 
picture  of  the  various  municipal  functions  and  activities  is  obtained 
and  a  basis  made  available  for  judging  understand! ngly  the  adequacy 
or  inadequacy  of  appropriations.  Not  only  are  the  appropriations 
for  each  function  shown  thereby  but  also  what  services  or  things 
must  be  provided  in  order  that  such  functions  may  be  performed. 

After  working  out  a  segregation  it  should  be  standardized  and 
not  deviated  from  thereafter,  because  the  comparisons  thus  afforded 
between  functions,  sub-functions  and  objects  of  expenditure  become 
of  more  significance  and  value  from  year  to  year. 

It  should  therefore  be  made  mandatory,  through  charter  pro- 
vision or  ordinance,  for  the  appropriating  body  to  prepare  each 
year's  estimates  and  also  pass  the  budget  according  to  the  standard 
adopted.  Besides  making  possible  comparisons  between  like  appro* 
priations  from  year  to  year,  simplifying  and  improving  the  account- 
ing, auditing  and  reporting  methods,  the  adoption  by  a  city  of  a 
segregated  and  standardized  budget  makes  very  difficult  the  former 
custom  of  including  "jokers"  under  the  cloak  of  appropriations  for 
various  and  indefinitely  stated  purposes. 

A  classification  under  which  a  tax  budget  of  the  City  of  New 
York  may  be  logically  grouped  and  which  is  adaptable  to  almost 
any  city  is  as  follows: 
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1.  Personal  service: 
[a)  Salaries — regular  employees, 
[h)  Salaries — temporary  employees, 
c)  Wages — regular  employees, 
[d)  Wages — temporary  employees, 
e)  Fees  and  commissions. 

2.  Supplies: 
[a)  Food  supplies, 

b)  Forage  and  veterinary  supplies, 

[c)  Fuel  supplies, 

[d)  Office  supplies, 
e)  Medical  and  surgical  supplies, 

[f)  Laundry,  cleaning  and  disinfecting  supplies, 

[g)  Eefrigerating  supplies, 
[h)  Educational  and  recreational  supplies, 
^t)  Botanical  and  agricultural  supplies, 
J)  Motor  vehicle  supplies, 
[h)  General  plant  supplies. 

3.  Purchase  of  equipment: 
[a)  Office  equipment, 
h)  Household  equipment, 

[c)  Medical  and  surgical  equipment, 

[d)  Live  stock, 

e)  Motorless  vehicles  and  equipment, 

f)  Motor  vehicles  and  equipment, 
[g)  Wearing  apparel, 

h)  Educational  and  recreational  equipment, 
[i)  General  plant  equipment. 

4.  Materials: 
[a)  Highway  materials, 

h)  Sewer  materials, 

c)  Building  materials, 

d)  General  plant  materials. 

6.  Contract  or  open-order  service: 
[a)  Repairs. 
h)  Light,  heat  and  power  service: 

(1)  Lighting  streets  and  parks, 

(2)  Lighting  public  buildings, 
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(3)  Power, 

(4)  Heat. 

(c)  Janitorial  service. 

(d)  Transportation  service: 

(1)  Hire  of  horses  and  vehicles  with  drivers, 

(2)  Hire  of  horses  and  vehicles  without  drivers, 

(3)  Storage  of  motor  less  vehicles, 

(4)  Storage  of  motor  vehicles, 

(5)  Shoeing   and   boarding  horses   including   veterinary 
service, 

(6)  Hire  of  automobiles, 

(7)  Carfare. 

(e)  Communication  service: 

(1)  Telephone, 

(2)  Telegraph,  cable  and  messenger. 

6.  Contingencies. 

7.  Fixed  charges  and  contributions: 

(a)  Debt  service: 

(1)  Interest, 

(2)  Redemption, 

(3)  Sinking  fund  instalments. 
(h)  Rent, 

(c)  Pensions, 

(J)  Insurance, 

(e)  Care  of  dependents  in  private  institutions, 

(/)  State  taxes, 

(g)  Advertising. 

It  is  desirable  that  a  minimum  of  discretion  be  exercised  by 
administrative  officials  in  determining  under  what  classification  a 
given  expenditure  should  be  charged,  because  experience  shows  that 
several  different  officials  will  sometimes  charge  an  item  to  several 
different  accounts — each  official  giving  a  good  reason  for  his  de- 
cision. Definite  schedules  showing  the  items  chargeable  to  each 
account  title  should  therefore  be  prepared,  printed  and  distributed 
throughout  the  departments  to  all  employees  who  prepare  pur- 
chase requisitions,  audit  vouchers  or  keep  accounts.  The  schedules 
should  contain  in  detail  a  list  of  every  kind  and  class  of  service 
or  thing  for  which  the  city  spends  money,  arranged  both  alpha- 
betically and  according  to  accounts  chargeable. 


SEGKEGATED  BUEKJET — MUNICIPAL  EXGIXEERIXG   WORK.      1-il 

These  schedules  when  prepared  should  be  codified  so  that  each 
kind  and  class  of  service  or  thing  can  be  readily  expressed  through 
the  use  of  symbols.  This  may  be  done,  as  in  Chicago,  by  using 
numerals  to  designate  departments  and  functions;  letters  to  desig- 
nate the  standard  accounts,  and  numerals  again  for  the  items  charge- 
able to  the  several  accounts.  Another  method  is  the  Dewey  decimal 
system  of  library'  classification.  As  an  illustration  of  the  Chicago 
scheme,  24  £  156  might  denote  absorbent  cotton  for  the  bureau  of 
child  hygiene  in  the  health  department — the  numbers  24  to  25,  inclu- 
sive, denoting  health  department  and  24  the  bureau  of  child  hygiene, 
"E''  denoting  the  standard  account  "supplies"  and  156  denoting 
absorbent  cotton.  The  Dewey  system  is  advocated  by  the  President's 
Commission  on  Economy  and  Efficiency,  and  is  being  successfully 
operated  in  several  departments  of  the  United  States  Government. 
The  simplicity  and  elasticity  of  this  system  as  applied  to  a  schedule 
of  supplies  is  indicated  in  the  following  illustration: 

A. — Supplies, 
A 1000. — Provisions, 

A  2000. — ^Forage  and  other  supplies  for  animals, 
A  3000. — Wearing  apparel, 
A  4000.— Fuel. 
Extending  this  method  further,  "provisions'^  would  be  subdivided 
into  further  classifications,  for  example: 
A 1100-1199.— Meat,  fish  and  fowl. 

Beep  : 
A 1110.— On  the  hoof, 
A  1111. — Dressed   in   carcass. 

Veal  : 
A 1120.— On  the  hoof, 
A  1121. — l)ressed  in  carcass. 

A 1200-1299. — Dairy  products   and   eggs. 

Milk,  fresh  : 
A  1210.— Cow's  milk, 
A 1211. — Cow's  milk  modified. 

Preserved  milk  : 
A 1220. — Condensed  milk, 
A 1221. — Evaporated  milk, 
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and  80  on  ad  infinitum  for  each  classification  regardless  of  the 
niunher  of  classes  or  the  detail  involved.  Extended  so  as  to  include 
departments  or  other  organization  units  and  the  functions  per- 
formed by  each  unit,  the  code  designation  D  H  11  A  1000  would 
represent  (D  H)  department  of  health,  (11)  hospital  service — care 
of  patients,  (A  1000)  supplies — provisions.  The  adoption  of  a 
definite  code  system  will  not  only  furnish  an  excellent  basis  for 
requisition  and  audit,  but  will  simplify  the  compilation  of  statistics 
for  use  in  preparing  budget  estimates  and  in  making  public  reports. 
The  compilation  of  statistics  by  use  of  code  symbols  is  best  ac- 
complished by  mechanically  punching  the  code  symbols  in  cards  and 
then  sorting  and  tabulating  the  cards  with  electric  sorting  and 
tabulating  machines.  Information  can  now  be  acquired  in  this 
manner  which  a  few  years  ago  was  only  obtainable  through  laborious 
clerical  effort. 

Importance  of  Salary  and  Wage  Schedules. 

Salaries  and  wages  of  officials  and  employees  represent  a  very 
large  part  of  the  city's  budget — often  ranging  from  one-half  to  two- 
thirds  of  the  total.  Much  political  intrigue  and  jobbery  are  fre- 
quently carried  on  through  failure  of  the  appropriating  body  to 
provide  for  adequate  control  over  appropriations  of  this  character. 

To  circumvent  and  minimize,  as  far  as  possible,  the  misuse  of 
salary  and  wage  appropriations,  it  is  essential  that  they  be  classified 

in  four  general  groups,  namely: 

« 

1. — Salaries,  regular  employees; 
2. — Wages,  regular  employees; 
3. — Salaries,  temporary  employees; 
4. — Wages,  temporary  employees. 

Groups  1  and  2  represent  remuneration  provided  for  employees 
engaged  during  the  entire  year  (including  or  excluding  Sundays 
and  holidays,  as  the  case  may  be),  regardless  of  season,  weather 
or  the  quantity  or  exigency  of  the  work  to  be  done.  Groups  3  and 
4  represent  remuneration  provided  for  employees  who  render  tempo- 
rary service  dependent  upon  season,  weather  or  the  quantity  or 
exigency  of  the  work  to  be  done. 
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Under  groups  1  and  2  would  be  listed  in  detail  the  number  of 
incumbents,  rate  and  amount  provided  for  each  class  and  grade. 
To   illustrate:    Under   salaries,   regular   employees,   might   appear 

1  director $5  000 

1  chief  clerk 2  500 

2  clerks  @  $1 800 3  600 

2  bookkeepers  @  $1  800 3  600 

2  stenographers  and  typewriters  @  $1  200 2  400 

and  under  wages,  regular  employees, 

1  foreman  of  mechanics @  $5.00  per  day  (366  days)  $1825.00 

2  carpenters    @     5.00    "       "  (313      "    )     3 130.00 

3  plumbers    @     5.00   "       "  (313     "    )     4  695.00 

]  mechanical  engineer @    4.50   "       "  (365     "    )     1642.50 

Similarly,  under  groups  3  and  4,  would  be  listed  each  class  and 
grade  and  rate  of  compensation.  Instead,  however,  of  showing  the 
number  of  incumbents  in  each  class,  the  schedule  would  show  the 
time  of  service  based  upon  the  estimated  "man"  days,  weeks  or 
months  required  for  each  class  and  grade  of  service.  To  illustrate: 
under  salaries,  temporary  employees,  might  be  listed 

Accountants @  $2  100  per  annum  (36  months)  $6  300.00 

Stenographers    @     1 000    "        "         (18       "       )     1 500.00 

and  under  wages,  temporary  employees,  might  be  listed 

Foremen    @  $5.00  per  day  (      60  days)  $   300 

Calipers    @    4.00   "       "     (     60     "   )       240 

Laborers    @     2.50   «       "     (1 160     "   )    2  875 

Such  grouping  will  permit  the  director  or  other  department 
head  to  utilize  his  appropriations  for  temporary  employees  as  the 
requirements  of  the  work  demand.  He  could,  for  example,  if  the 
above  illustrations  were  actual  appropriations,  engage  six  accountants 
for  six  months,  twelve  for  three  months  or  twenty-four  for  one  and 
one-half  months,  or,  in  the  case  of  wages,  ten  laborers  for  115  days 
or  one  hundred  laborers  for  eleven  and  one-half  days.  In  fact, 
he  would  have  entire  discretion  as  to  the  number  of  incumbents  and 
length  of'  service  for  each  temporary  position,  so  long  as  the  total 
number  of  work  units  expressed  in  days,  weeks  or  months  were  not 
exceeded. 
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In  reply  to  object ionsi  that  the  administrator  should  not  be  tied 
down  to  the  extent  of  losing:  entire  discretion  in  the  application  of 
his  appropriations,  such  allowances  for  temporary  employees  should 
be  granted,  thus  providing  the  elasticity  needed  to  conduct  efficiently 
the  work  of  his  d^artment. 

Such  elasticity  as  may  be  necessary'  in  the  standard  accounts 
other  than  salaries  and  wages  may  be  provided  subsequently  by 
inter  $e  transfers. 

Flnctioxalization  . 

Segregation  of  appropriations  within  a  department  or  other 
organization  unit  according  to  functions,  subfunctions  and  standard 
accounts  is  the  only  means  of  affording  adequate  publicity  to  the 
financial  provisions  made  for  carrying  on  each  function.  It  enables 
one  to  ascertain  readily,  for  example,  what  means  are  made  available 
for  conducting  a  campaign  for  the  reduction  of  infant  mortality,  for 
milk  depots,  for  visiting  nurses,  for  child  hygiene;  or  to  furnish 
a  supply  of  water,  subdivided  as  to  administration,  collection  and 
storage,  pumping,  distribution,  analyzing  and  testing,  etc. 

The  plan  of  functionalization  referred  to  may  be  extended  so 
that  departments  or  other  organization  units  can  be  grouped  accord- 
ing to  the  general  functions  they  perform  for  the  community  as  a 
whole.  For  example,  the  police  and  fire  departments,  building  in- 
8t)ection,  etc.,  may  be  grouped  under  "public  safety."  This  idea  has 
been  advocated  for  a  number  of  years  by  the  Bureau  of  Census  in 
Washington,  and  a  number  of  cities  in  the  United  States  have 
adopted  it  in  presenting  financial  reports.  General  government, 
public  safety,  health  and  sanitation,  care  of  the  dependent,  de- 
linquent and  defective  are  some  of  the  broad  functions  each  munic- 
ipal corporation  performs  for  its  community.  This  kind  of  func- 
tionalized  grouping  of  budgetary  appropriations,  however,  can  be 
best  shown  in  the  form  of  a  summarj'  attached  to  the  budget. 

Preparation  of  Bcixjet  Estimates. 

To  facilitate  the  preparation  of  a  standard  form  of  budget,  it 
is  essential  that  estimates  be  prepared  in  accordance  with  the 
standard  account  titles  and  functions.  Uniformity  should  be 
strictly  adhered  to.  Standard  forms  should  be  designed  for  de- 
partments or  other  organization  units  to  be  used  by  tliem  when  sub- 
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mitting  their  estimates.  Careful  thought  should  he  given  to  design- 
ing these  forms.  What  character  of  information  will  hest  shed  the 
light  upon  requests  for  appropriations  and  what  is  essential  to  pro- 
vide the  hest  basis  for  investigation,  are  the  principal  considera- 
tions to  be  borne  in  mind.  The  number  of  different  forms  should 
be  as  few  as  possible,  so  as  to  simplify  the  work  of  preparing  the 
estimate.  Estimates  for  salaries,  regular  employees,  for  example, 
should  be  submitted  on  columnar  ruled  forms  arranged  to  show: 
(1)  title  of  positions;  (2)  rate;  (3)  estimate;  (subdivided  as  to  (a) 
number  of  incumbents,  (&)  total  amount,  (c)  salary  increases,  (d) 
new  force;  (4)  comparison  of  estimates  with  latest  payroll  condi- 
tion. Estimates  for  salaries,  temporary  employees,  should  show  the 
title  of  position  and  rate,  the  number  of  days,  weeks  or  months 
estimated  to  be  required  and  the  amount  necessary  to  pay  therefor, 
also  comparative  data  for  the  previous  year. 

The  principle  of  requiring  officials  to  show,  not  only  the  details 
of  what  is  wanted,  but  also  supporting  comparative  data  whenever 
possible,  admits  of  intelligent  analysis  and  renders  more  simple 
the  task  of  the  appropriating  body.  Another  valuable  feature  of  this 
principle  is  the  tendency  it  has  to  obviate  careless  and  hastily  con- 
sidered estimates.  It  is  hardly  possible  to  prepare  a  logically  sup- 
ported estimate  unless  an  intelligent  analysis  has  been  made  of  the 
expenses  of  previous  periods.  Estimates  for  supplies  and  materials 
should  show  in  detail  each  kind,  class,  quantity  and  probable  cost. 
Units  of  work  should  be  shown,  such  as  the  number  of  square  yards 
of  the  different  kinds  of  pavement  to  be  maintained,  the  number 
of  milk  depots  to  be  operated,  etc.  If  stores  accounts  have  been 
kept,  the  consumption,  both  as  to  quantity  and  amount,  during  the 
previous  year  and  the  nearest  six-months  period  should  be  shown. 
Inventories  at  the  beginning  and  end  of  the  previous  year,  together 
with  the  latest  one  available,  should  also  be  set  forth.  If  stores 
accounts  have  not  been  kept,  expenditures,  for  the  previous  year 
and  the  nearest  six-months  period,  together  with  inventories,  if 
available,  furnish  the  next  best  information  with  which  to  support 
estimates. 

» Expenditures  of  the  previous  year  are  oftentimes  useless  as  an 
aid  in  determining  in  advance  the  needs  for  the  succeeding  year. 
For  example,  purchases  of  supplies  or  materials  in  large  quantities 
may  be  included  in  the  expenditures  for  a  given  period,  although 
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actually  consumed  in  subscciuent  periods.  It  is  apparent,  therefore, 
that  expense  accounting  and  stores  accounting  are  of  primary  im- 
portance in  efficient  budget  making.  Through  such  mediums  only 
is  it  possible  to  obtain  an  accurate  idea  of  the  cost  of  conducting 
each  function  or  activity.  What  was  obtained  and  what  was  ex- 
pended in  obtaining  it  is  information  necessary  in  determining  the 
desirability  of  expansion  or  contraction  through  larger  or  smaller 
appropriations. 

Departments  should  be  given  ample  time  in  which  to  prepare 
their  estimates.  Printed  forms  should  be  in  their  hands  several 
months  in  advance  of  the  time  set  for  passing  the  budget.  Ample 
time  should  also  be  allowed  for  investigation  of  the  estimates  and 
the  preparation  of  a  tentative  budget  for  public  discussion  before 
the  appropriating  body.  Budgets  should  not  be  made  in  secret.  The 
widest  publicity  is  desirable,  and  intelligent  expressions  of  approval 
or  disapproval  of  every  item  should  be  encouraged.  Estimates 
should  be  printed  for  distribution.  In  large  cities  separate  pamphlets 
should  be  printed  for  each  of  the  large  departments,  because  in- 
dividual criticism  is  usually  concentrated  on  one  particular  depart- 
ment or  function. 

Passing  the  Budget. 

The  departmental  estimates  having  been  made  available  in 
printed  form,  it  is  always  desirable  that  the  fullest  publicity  be 
given  thereto.  While  it  is  true  a  department  head  should  know 
more  about  the  needs  of  his  department  than  anyone  else,  local 
political  conditions  are  often  such  that  the  time  of  such  executives 
is  mostly  consumed  with  matters  other  than  the  actual  conditions 
within  their  respective  departments.  They  must  rely  on  reports 
of  subordinates,  and  these  latter  sometimes  lack  soimd  judgment 
as  to  the  needs  of  even  their  particular  divisions.  They  often  fail 
to  sense  the  comparative  importance  of  the  several  functions  or  divi- 
sions of  the  department.  Even  when  a  department  head  is  himself 
thoroughly  informed  as  to  the  conditions  within  his  organization,  he, 
too,  sometimes  lacks  the  proper  perspective  as  to  how  the  amounts 
should  be  apportioned  between  the  several  functions  of  his  depart- 
ment. It  is  of  much  importance,  therefore,  that  either  the  comp- 
troller or  the  appropriating  body  should  directly  or  indirectly  con- 
duct a  detailed  investigation  to  determine  the  adequacy  or  inade- 
quacy  of   departmental    requests.      Such   investigations   should,   of 
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course,  include  careful  consideration  of  results  accomplished  the 
previous  year  with  the  funds  allowed,  unit  costs,  and  the  quantity 
and  quality  of  service  needed  to  be  rendered  the  ensuing  year. 

The  budget  of  a  city  when  once  adopted  remains  in  force  for 
an  entire  year.  It  directly  affects  in  some  way  the  daily  life  of 
each  person  residing  therein.  The  spirit  of  the  laws  upon  which 
our  entire  governmental  structure  is  erected  demands  that,  before 
appropriations  are  formally  passed,  citizens  be  given  an  opportunity 
to  appear  before  the  appropriating  body  and  state  any  objections  they 
may  have.  For  this  reason,  as  soon  as  the  estimates  have  been 
examined  by  the  officials  charged  with  that  duty,  it  is  desirable 
that  a  tentative  budget  be  prepared  and  public  hearings  held  thereon. 
To  insure  an  adequate  interest  in  such  public  hearings,  the  dates 
and  hours  thereof  should  be  given  publicity  in  the  local  press  at 
least  two  weeks  in  advance  and  copies  of  the  estimates  or  tentative 
budget  generously  distributed.  If  a  large  number  of  citizens  desire 
to  be  heard,  a  rule  may  be  adopted  whereby  spokesmen  only  shall 
be  recognized. 

As  a  means  to  help  inform  the  public  of  the  vast  details  of  a 
city's  business,  New  York,  in  1910  and  in  1911,  held  what  were 
termed  budget  exhibits."  They  veere  kept  open  for  one  month  im- 
mediately preceding  the  passage  of  the  budget  in  each  year.  Facts 
and  figures  graphically  displayed,  intermingled  with  physical  ob- 
jects, informed  the  visitor  of  the  city's  activities — ^what  had  been 
and  what  was  expected  to  be  done  with  taxpayers'  money.  Through 
this  means  concrete  information  respecting  estimates  was  made 
available  to  everybody  for  effective  use  at  public  hearings. 

It  has  too  frequently  been  the  custom  for  a  budget  to  be  made 
up  in  "star  chamber"  sittings  by  a  select  coterie  of  political  office- 
holders controlling  the  city's  purse  strings,  and  then  passed  by  a 
council  or  other  legislative  body  sitting  in  "executive  session." 
That  day  is  rapidly  passing  and  the  people  are  insisting  that  public 
business  be  conducted  publicly. 

The  chief  financial  officer  may  be  sincere  and  progressive  in 
his  efforts  to  better  municipal  conditions  and  feel  that  he,  and 
perhaps  a  few  close  advisers,  alone  know  what  is  best  for  the  city. 
Therefore,  he  may  refuse  to  take  the  public  into  his  confidence, 
lest  his  pet  plans  receive  the  wrong  kind  of  publicity  and  his 
efforts  be  brought  to  naught.     He  may  even  refuse  until  the  last 
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It  U  suzsaff^'X  ^ELj^.^-rc>:  t»,'  foresee  ^  ^: nTir«*rsci*S'  wt:..i  nuiy 
ar^  *(^*T*I  VjfM^'L.-i  1e>  *'iTai>^^-  TruL-fer^  fr:-sn  <*ie  *c^x-.:2nt  to 
^i^At^ft  art  tL^^refci*-  ijer-»— ^atj  frrm  liizw  lo  lime.  By  evdii^lliii^ 
d*^partB*^:Tit  i>*d-  Uj  ^-k  f->r  Ti*n--feis,  •trenTfc.  i-  ai  .-.-i<e  diiccted 
to  Uj*:  fi'^t  •r-at  iLe;r  fy.rA^ffnplAied  expeiidirsres  exceed  the  amount 
*ii//W*:^  utA  *i^  *M  j^^ti-'-n  which  nat'jrally  arif*^  an*!  must  be  an- 
jfew*T<3d  i^s,  wr.yf  for  :hi?  rwt=-:'n  there  will  oevek-p  a  ten<ienoy  to 
fixt^t'v*'  lU'fT*-.  *:*:'.uomy  in  expenditures  and  keep  within  ib«r  ori^nal 
a,  Jo  war.'.-*;  if  i^/^'.hUr.  TIn\*f9"^  restrictions  are  imjKx?ed,  however, 
•}>-  tran^f'T  priv;l*r<?e  is  sure  to  be  ab-j5<-d.  It  iss.  therefore,  well 
t/,  pf»r»/'riU-  in  the  bill  that  no  transfer  shall  be  n)a*ie  from  a 
"•ai-ari'-^**  a'-'o  ;iit  to  any  ofh^-r  than  a  "-alaries"  acwunt.  Similarly, 
with  rr?^f¥<-f  to  -'aalariete.  temrxjrary  employees/"  •"wages'^  and 
""AB^fH,  t#frfijy>rary  employees!,*'  "supplies  and  materials,"  eto. 

Int»faii'''r-  havf-  U-^fn  known  where  a  department  head  exhausted 
]tTi±rU*'i»\\y  all  of  hi-  appropriation  for  "wa«res"'  within  the  first  few 
luonth't  of  th#?  y<'ar  and  then  re<iue-ted  an  additional  appropriation 
or  triiii*f*'r. 

Ii#'partm''nt^  -hould  lie  re<iuired  to  prepare  their  payrolls  in  ac- 
<utrt\iiiu'*i  with  the  iteni.-^  li*-ted  under  appropriations  for  salaries  or 
wa<<«-,  rt'iCiAar  I'niployees,  and  Ik*  restricteil  to  a  monthl^•  or  weekly 
pro  rahi  <'Xj»«Tiditure  of  the  t>ital  appropriation  for  each  item,  ac- 
('i,n\'iiiti  to  th^-  fn-^iiK-nr-y  of  payment.     By  this  means,  all  accruals 
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resulting  from  the  fact  that  positions  provided  for  were  not  filled  for 
the  entire  year  or  on  account  of  deductions  for  absences  or  other 
causes  would  revert  automatically  to  the  general  fund  of  the  city. 

I 

AdMINSTERING   THE   BUDGET. 

The  most  eiSicient  plan  for  budget  making  may  be  of  no  avail 
unless  the  budget,  aftor  it  is  passed,  be  efficiently  administered.  The 
restrictive  provisions  of  the  budget  are  there  to  be  enforced.  Claims 
against  appropriations  should  be  allowed  only  when  they  constitute 
proper  charges  against  such  appropriations  and  amounts  set  forth 
in  the  budget,  should  not  be  permitted  to  become  over-encumbered 
with  liabilities.  The  segregated  budget  provides  the  best  possible 
assurance  for  obtaining  the  necessary  funds  to  carry  out  well-known 
plans  and  purposes,  and  it  gives  citizens  and  taxpayers  an  oppor- 
tunity for  an  intelligent  understanding  of  how  the  money  they 
have  provided  is  to  be  used.  Surely,  they  are  entitled  to  that. 
They  are  entitled  to  know  and  they  should  know  how  their  money 
is  being  spent,  and  segregation  gives  them  that  information.  At 
the  same  time  it  provides  the  efficient  administrator  with  the  best 
possible  medium  for  throwing  off  any  undue  political  pressure 
which  may  be  brought  to  bear  upon  him  for  the  diversion  of  funds 
to  channels  other  than  those  specified.  Municipal  engineers  should 
co-operate  with  the  budget  makers.  Facts  are  essential  and  no  one 
is  better  qualified  to  furnish  facts  than  the  engineers.  They  can 
assist  in  scientific  budget  making  more  effectively  than  others,  and 
through  shedding  the  light  on  their  estimates  prove  the  effectiveness 
of  their  work  and  receive  the  hearty  support  of  everyone  concerned. 
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D  I  S  C  U  S  r-?  1  <  J  >: . 

Alfred  D.  Flixx,  M.  M.  E.  X.  Y. — Mr.  Lmdars  has  certainly 
presented  to  the  Society  an  interesting  ftat^nent  on  a  subject  which 
Closely  affects  all  our  act iri ties  as  municipal  engineers,  one  that 
deserves  our  careful  discussion.  I  think  it  is  a  subject  on  which 
we  could  help  the  City  administration  ju^t  as  we  are  endeaTorin^ 
to  help  it  now  in  the  standardization  oi  engineering  salaries  and 


Mr.  Lindais'  paper  is  <^>eQ  for  discussion,  and  he  wishes  me  to 
say  that  there  are  here  for  examination  by  the  members  present  a 
number  of  forms,  which  may  be  seen  during  the  social  hour,  and 
will  be  found  upon  the  desk. 

The  paper  certainly  has  raised  many  questions  in  my  own  mind 
and  I  doubt  not  in  the  minds  of  all  who  listened  to  it,  and  particu- 
larly engineers  at  the  heads  of  older  departments  or  boroughs  who 
have  to  work  very  hard  on  the  budgets  and  the  statements  which 
support  them. 

William  W.  Bbush,  M.  M.  E.  X.  Y. — The  subject  of  the  Budget 
is  one,  as  Kr.  Lindars  has  said,  which  interests  all  members  of  the 
Iftmicipal  Engineers,  both  as  engineers  and  individuals;  and  we 
ought  to  be  grateful  to  Mr.  Lindars  for  the  time  given  in  preparing 
and  presenting  to  this  Society  a  statement  of  the  reasons  for  a  sesrre- 
gated  budget  and  the  advantages  that  come  to  the  City  and  to  the 
engineers  from  such  a  budget. 

In  the  actual  carrying  out  of  departmental  work  under  a  s^re- 
gated  budget,  there  are  a  good  many  things  which  come  up  which 
•  naturally  would  not  be  covered  by  Mr.  Lindars  in  a  general  descrip- 
tion. Few  of  those  members  of  the  society  who  have  to  do  with 
budget  making  and  with  administration  question  the  advisability 
of  a  segregated  budget  for  a  city.  It  is  mainly  in  the  rules  and 
regulations  that  are  laid  down,  £rst,  in  the  pr^aration  of  such  a 
budget  and,  second,  in  the  administration  of  it,  that  difficulties  have 
arisen.  Possibly,  from  the  viewpoint  of  the  engineer,  one  cause 
of  difficulty  is  that  the  segregated  budget  to  date  has  been  mainly 
evolved  and  laid  down  by  the  accountants,  and  the  engineers  have 
had  but  little  opportunity  to  be  heard,  and  usually  only  after  the 
regulations  covering  budget  making  have  been  fixed.  Sometimes 
the  engineer's  suggestions  have  become  effective  later,  and  some- 
times not.  It  has  appeared  to  some  that  if  engineering  advice  were 
asked  in  the  preparation  of  the  segregated  budget  and  in  the  rules 
to  be  applied  in  carrying  out  that  budget,  that  possibly  we  would 
get  a  little  happier  result,  and  save  some  money  to  the  City,  and 
also  save  some  worry  on  the  part  of  a  good  many  engineers — some 
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who  are  looking  for  increase  of  salary  and  some  who  are  looking  to 
get  their  work  done  efficiently  and  expeditiously. 

Taking  up  the  first  part  of  the  budget,  that  is,  the  salary  part, 
which  is  probably  more  familiar  and  more  interesting  to  most  of 
our  members,  the  segregation  by  functions  and  schedulizing  of 
positions  would  create  little  difficulty  if  there  were  some  flexibility 
given  in  the  changing  of  the  schedule  where  such  change  did  not 
affect  the  total  amount  of  money  or  the  number  of  positions.  To 
illustrate  the  above  statement:  In  the  present  budget  and  under 
the  rules  laid  down  for  the  application  of  that  budget,  if  in  any 
given  department  there  is  a  position  vacant,  due  to  resignation  or 
removal  of  the  incumbent,  that  position  can  only  be  filled  by  an 
employee  holding  the  same  title  and  the  same  rate  of  pay  as  the 
former  incumbent,  unless  action  is  taken  by  the  Board  of  Estimate 
and  Apportionment.  Cases  frequently  arise  where  the  budget  pro- 
vides for  a  change  in  title  of  an  employee.  When  the  time  that  the 
budget  goes  into  effect  arrives.  Civil  Service  complications  may 
prevent  the  employee  receiving  the  title  as  provided  for  in  the 
budget.  He,  therefore,  receives  no  salary  until  the  budget  is  changed 
by  the  Board  of  Estimate  and  Apportionment,  which  generally  takes 
about  two  months.  About  the  time  that  the  change  is  made  there 
may  be,  and  frequently  we  have  found  in  practice  that  there  is,  a 
change  in  the  Civil  Service  conditions  so  that  the  man  can  then 
get  the  salary  and  position  originally  provided  for  in  the  budget, 
and  the  budget  having  been  changed  by  the  Board,  it  has  to  be 
changed  back  again.  Those  are  cases  merely  of  change  in  title  and 
not  of  rate  of  pay.  Take  the  case  of  where  a  man  has  resigned; 
there  may  be  no  Civil  Service  list  that  is  available  to  fill  the  posi- 
tion at  the  rate  of  salary  that  is  fixed.  There  may  be  men  available 
by  transfer,  or  otherwise,  who  could  properly  do  the  work,  but  should 
there  be  a  change  in  the  position  by  title  or  in  rate  of  pay,  or  possi- 
bly both — and  I  refer  to  change  in  lowering  rather  than  raising  the 
rate  of  pay — under  the  present  rules  you  have  to  go  to  the  Board 
of  Estimate  in  order  to  get  that  change  authorized.  Meanwhile, 
if  you  have  made  provision  for  a  transfer  of  a  man  from  another 
department  to  fill  the  position,  he  gets  tired  of  waiting,  and  gets 
transferred  somewhere  else.  Then  you  have  your  position  changed 
and  nobody  to  fill  it,  and  you  have  to  start  in  over  again.  The 
change  that  would  obviate  this  would  be  to  allow  the  head  of  de- 
partment to  change  the  title  of  a  position,  or  change  the  rate  of 
pay,  provided  that  he  did  not  increase  the  rate  of  pay  for  the  posi- 
tion, and  also  allow  the  head  of  department  to  reduce  the  rate  of 
pay  for  a  position,  or  both  change  the  title  and  reduce  the  rate  of 
pay  of  that  vacant  position,  provided  he  did  not  increase  the  num- 
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ber  of  positions  or  increase  the  rates  of  pay  of  either  positions 
beyond  what  had  been  allowed  in  the  budget  for  that  department. 
That  sounds  complicated;  probably  I  hare  not  presented  it  clearly. 
Let  us  assume  we  have  a  clerk  at  f  1  200  who  resigns ;  that  he  was 
receiving  that  rate  of  pay  due,  possibly,  to  length  of  service,  and 
that  upon  his  resignation  or  removal  for  any  cause  it  is  not  neces- 
sary to  have  a  clerk  at  $1 200;  that  the  work  can  be  done  by  a  clerk 
at  less  salary — say,  $750.  Now,  under  the  present  budget  schedule, 
you  cannot  employ  a  clerk  at  $750,  but  you  mu^t  employ  one  at 
$1 200,  or  go  without  the  services  of  a  clerk  until  a  change  in  the 
budget  has  been  made  by  the  Board  of  Estimate,  and  you  cannot 
use  the  difference  in  salary  to  apply  to  some  other  salary  or  to  a  new 
^Mosition.  I  am  not  advocating  that  the  conunissioner  should  apply 
it  to  a  new  position,  but  I  am  advocating  that  he  should  have  the 
power  to  modify  where  such  modilication  would  not  increase  the 
salary  roll  of  the  city.  Most  of  the  changes  that  are  asked  for,  as 
far  as  I  can  judge,  are  those  which  could  readily  be  made  by  the 
head  of  department  without  any  action  by  the  Board  of  Estimate 
and  Apportionment,  and  without  taking  from  the  Board  of  Estimate 
any  of  the  control  which  they  now  practically  exorcise.  To  illustrate 
again,  if  you  have  a  schedule  which  calls  for  a  laborer  at  $2.50  a  day, 
and  you  want  to  appoint  a  coal-passer  at  $2.50  per  day;  if  you  ap- 
point a  coal-passer,  he  does  not  get  paid  until  the  Board  of  Estimate 
changes  the  schedule  line  from  laborer  to  coal-passer.  The  above 
are  some  of  the  controls  which  seem  to  be  unnecessary. 

Leaving  the  question  of  salaries  and  taking  up  supplies:  We 
are  now  asked  to  guess  as  to  how  much,  in  the  way  of  supplies,  is 
needled  under  each  individual  item,  thus  making  apparently  exact 
estimates  as  to  how  many  gallons  of  oil,  how  many  plank  of  one  size 
or  another,  and  how  much  paint  of  different  kinds  we  require.  That 
means  that  we  are  simply  taking  a  good  deal  of  time  in  the  prepara- 
tion of  the  budget;  a  good  deal  of  time  is  spent  by  the  examiner 
in  going  over  figures,  and,  after  it  is  all  done,  there  is  practically 
no  control  by  the  Board  of  Estimate.  If  the  allowance  for  supplies 
wa?  baso<l  upon  the  consumption  of  supplies  in  previous  years,  ex- 
prc»s«ed  both  in  units  of  material,  price,  and  resultant  cost — in  other 
words,  to  illustrate,  if  we  find  that  in  the  year  1911  we  useil  $10  000 
worth  of  supplies,  those  supplies  being  given  in  such  detail  as  the 
Board  of  Estimate  desires  from  the  records  of  the  Department,  the 
ftoi'k  on  hand  also  given  in  detail,  an  explanation  given  if  there  is 
any  necessity  for  increasing  or  decreasing  from  former  years,  and 
if  any  particular  feature  of  the  work  for  the  following  year  would 
cause  an  increase  or  decrease  in  the  amount  of  supplies  required, 
that  would  be  stated.  From  these  statements  could  be  determined 
readilv  the  amount,  in  dollars  and  cents,  required  for  supplies  for 
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the  following  year,  and  you  would  not  have  to  guess  the  number  of 
gross  of  screws,  the  number  of  plank  you  require,  the  number  of 
fence  posts  or  the  number  of  feet  of  fence  wire,  and  the  number  of 
spools  of  thread  for  repairs  to  awnings,  which  is  one  of  the  standard 
jokes  of  the  present  schedule.  Such  guesses  would  be  eliminated  and 
save  time  to  the  Department  and  to  the  examiners  looking  over  the 
schedule;  and  I  think,  therefore,  that  if  consideration  was  given  to 
some  of  the  means  of  budget  making  ^nd  application  of  the  budgfet 
after  it  is  made,  that  the  difficulties  that  are  found  in  carrying  out 
the  work  under  the  budget  would  be  greatly  diminished,  and  we  would 
appreciate  more  of  the  blessings  which  the  City  derives  from  the 
segregated  budget,  as  shown  by  Mr.  Lindars,  instead  of  losing  sight 
of  those  blessings  in  the  ills  and  troubles  that  we  find  in  carrying 
out  the  work  under  the  segregated  budget  as  at  present  applied. 

Fred.  W.  Lindars. — If  I  may  answer  Mr.  Brush — the  first  idea 
he  advocated  is  that  of  giving  suggestions  to  the  Board  of  Estimate 
and  Apportionment,  or  budget  committee,  as  to  form  of  estimates 
and  form  of  budget.  I  am  sure  such  suggestions  would  be  very 
acceptable.  It  is  true,  perhaps,  that  City  Engineers  have  not  been 
asked  specifically  for  ideas  or  information  as  to  how  the  budget 
should  be  set  up,  but  I  am  sure  that  the  budget  committee  of  the 
Board  of  Estimate  would  be  very  glad  to  receive  suggestions  as  to 
improvement  in  either  the  form  of  estimates  or  the  form  of  budget. 

As  to  the  amendment  of  budget  schedules  in  salary  and  wage 
appropriations — the  idea,  I  think,  is  summed  up  in  the  statement 
that  the  closest  investigation  for  every  kind  of  an  appropriation  is 
necessary  before  the  appropriation  is  made,  and,  thereafter,  when- 
ever a  change  is  requested,  of  course,  to  require  departments  to 
show  adequate  reasons  for  modifying  appropriations  may  seem  to 
be  needless  red  tape,  especially  in  minor  changes  such  as  substi- 
tuting a  laborer  for  a  coal-passer.  Before  that  change  is  permitted, 
an  investigation  is  made,  and  the  need  for  it  is  determined.  That  is 
due  largely  to  the  fact  that  there  may  be  some  ulterior  motive  be- 
hind the  change,  which '  the  investigation  usually  brings  to  the 
surface.  So  far  as  the  change  of  a  clerk  from  $1  200  to  $900  is 
concerned,  that  is  desirable  in  some  instances.  A  department  head 
may  want  to  replace  the  $1  200  vacancy  with  a  $900  position ;  on 
the  other  hand,  he  may  want  to  replace  that  $1  200  clerk  by  a  $1  800, 
and  to  eliminate  a  $600,  position.  These  facts  should  be  brought 
out  through  a  careful  examination. 

So  far  as  Mr.  Brush's  criticism  with  respect  to  supply  estimates 
is  concerned,  I  have  endeavored  to  set  forth  in  my  paper  the  fact 
that  consumption  is  the  only  basis  on  which  the  estimate  for  sup- 
plies can  be  based — the  consumption  of  previous  years  is  the  only 
proper   basis   upon   which   to   predicate   appropriations   for  current 
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Operation,  and  the  forms  require  that  the  consumption  be  shown. 
Of  course,  detail  estimates  are  desirable — how  many  screws,  how 
many  feet  of  lumber,  etc. — but  that  detail  is  required  as  an  indica- 
tion whether  or  not  definite  plans  have  been  made  for  the  next  year, 
or  whether  the  estimate  is  the  %est  guess." 

John  T.  Fetherston,  M.  M.  E.  N.  Y. — It  is  usually  interesting 
and  gratifying  to  be  able  to  discuss  the  appropriation  of  a  few 
hundred  million  dollars  for  the  annual  maintenance  of  New  York 
City's  numerous  and  varied  activities.  The  extent  and  complexity 
of  the  budget-making  task  may  be  roughly  appraised  when  it  is  con- 
sidered that  the  annual  tax  levy  of  the  City  is  about  one-fifth  the 
total  amount  expended  yearly  for  the  entire  government  of  the 
United  States,  including  military  and  civilian  branches. 

Mr.  Lindars'  excellent  presentation  of  the  subject  with  his  clear 
conception  of  the  present  method  of  securing  centralized  financial 
control  over  appropriations  and  expenditures,  should  have  special 
interest  for  the  Municipal  Engineers — ^workers  in  the  ranks — 
particularly  this  evening  when  the  all-absorbing  problem  of  salary 
standardization  is  under  discussion.  Apparently,  the  principle  un- 
derlying the  budget^  t.  e.,  highly  centralized  financial  control,  is  to 
be  further  strengthened  by  centralized  and  standardized  salary 
control. 

Is  this  principle  of  centralized  financial  control  sound?  Does 
it  provide  a  firm  foundation  on  which  to  build  a  structure  for 
eflScient  social  service? 

A  municipal  corporation  is  organized  and  maintained  to  serve 
community  needs.  Practically  all  city  functions  are  performed  at 
cost,  hence  profits,  the  standard  of  success  in  private  business,  are 
lacking.  A  high  or  low  tax  rate  provides  no  index  of  economy 
unless  the  services  rendered  in  either  case  are  known  and  compara- 
ble. Thus,  without  a  definite  relation  between  expenditures,  product 
and  market  values,  no  real  conception  of  efficiency  in  municipal 
operations  as  a  whole  is  possible  at  the  present  time.  In  detail, 
however,  many  municipal  functions  produce  measurable  products, 
and  herein  lies  a  feasible  opportunity  for  setting  up  practical 
ideals  as  a  substitute  for  the  incentives  of  private  business. 
"The  Budget"  should  represent  a  practical  ideal  of  municipal  serv- 
ice. By  or  through  "The  Budget"  every  individual  in  the  service 
of  the  community  should  be  provided  with  equipment,  a  target  to 
aim  at,  records  of  results  and  measures  of  efficiency — the  relation 
of  actual  accomplishment  to  possible  attainment.  If  the  policy  of 
the  municipality  as  reflected  in  the  form  and  substance  of  its  annual 
appropriations  provides  no  service  ideals  for  officials  and  employees, 
it  is  bound  to  produce  inefficiency. 
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The  segregated  form  of  budget  sets  up  only  an  ideal  of  expendi- 
ture, and  nowhere  recognizes  the  positive  elements  of  work,  service 
and  results — the  main  reasons  for  its  existence.  As  a  consequence, 
there  is  no  incentive  for  economy;  in  fact,  a  saving  in  expenditure 
may  result  in  a  penalty  instead  of  a  reward.  This  unusual  situa- 
tion, no  doubt,  has  resulted  from  unsatisfactory  experience  with 
the  older  form  of  lump-sum  budget,  in  which  no  centralized  con- 
trol over  work  or  expenditures  existed,  and  short  of  public  scandal, 
dishonesty,  incompetency,  or  both,  could  flourish  undisturbed.  The 
segregated  budget  apparently  was  designed  to  curtail  the  opportuni- 
ties of  maladministration  by  department  heads  through  close  defini- 
tion and  restriction  of  the  objects  of  expenditure  without  in  any 
way  providing  a  test  of  competency,  the  lack  of  which  inevitably 
wiU  result  in  greater  loss  to  the  municipality  than  through 
dishonesty. 

Tested  from  a  departmental  standpoint  by  the  twelve  principles 
of  efficiency  promulgated  by  Mr.  Harrington  Emerson,  one  of  our 
foremost  industrial  engineers,  the  segregated  budget,  in  form,  sub- 
stance, and  effect,  lacks  (1st  principle)  ideals;  discounts  (2)  com- 
mon sense  and  judgment;  restricts  ability  to  secure  (3)  competent 
counsel;  has  no  effect  upon  (4)  discipline;  prevents  the  (5)  fair 
deal,  and  nullifies  any  basis  for  (6)  the  efficiency  reward.  It  se- 
cures no  X'i)  immediate,  reliable  and  accurate  records  of  perform- 
ance; has  no  bearing  upon  (8)  work  planning  and  dispatching;  cre- 
ates no  (9)  work  standards;  disregards  (10)  standardized  conditions 
and  (11)  standardized  operations,  and  provides  no  need  for  (12) 
written  practice  instructions.  As  a  municipal  plali  of  operations, 
the  segregated  budget  must  be  considered  negative  in  principle, 
restrictive  in  design,  autocratic  in  operation,  and  opposed  to  every 
element  of  efficiency. 

But  destructive  criticism  is  not  helpful  unless  a  remedy  is  avail- 
able. Fortunately,  for  many  municipal  functions,  particularly  those 
under  the  head  of  public  works,  the  remedy  is  well  known  to  engi- 
neers whose  duties  are  mainly  concerned  with  constructive  budgets — 
for  plans,  estimates,  specifications,  and  contracts  are  nothing  more 
than  budgets.  Apply  the  contract  idea  to  departments  engaged  in 
measurable  productive  work  by  detelrmining  the  physical  elements 
of  the  problem  (foundations  of  the  structure),  draft  the  plans,  out- 
line the  specifications,  estimate  the  cost,  provide  the  required  appro- 
priation, sign  the  contract,  and  hold  the  contractor  (department 
head)  responsible  for  results.  Inspect  the  work  in  progress,  audit 
the  physical  product  as  well  as  the  financial  expenditure,  and  then 
it  will  be  possible  to  secure  the  necessary  control  of  activities,  while 
recognizing  every  element  of  efficiency,  not  feasible  under  the  pres- 
ent segregated  budget  system. 


156  DISCUSSION    ON    SEGREGATED   BUDGET. 

The  so-called  "Cost  Data  Budget"  offers  a  solution  of  budgetary 
problems  which  has  proved  successful  in  constructive  public  work, 
and  there  is  no  reason  why  it  should  not  be  equally  satisfactory  in 
municipal  maintenance  work. 

Systems  and  methods,  in  the  final  analysis,  however,  are  only 
aids  to  efficiency,  and  the  greatest  problem  in  municipal  affairs  is 
to  secure  and  retain  competent  administrators,  executives  and 
employees. 

In  this  respect,  the  affirmative  and  progressive  policy  of  the 
"Cost  Data  Budget"  offers  the  greatest  opportunity  for  municipal 
betterment,  while  the  negative  and  restrictive  principles  of  the  "Seg- 
regated Budget,"  promoting  indifference  and  stagnation,  provide  no 
hope  of  consistent  advancement  in  the  management  of  municipal 
functions. 

Mr.  Brush. — I  want  to  correct  an  impression  which  apparently 
I  made — that  the  supply  budget  was  not  to  be  based  upon  con- 
sumption of  material.  I  did  not  intend  to  give  that  impression, 
because  we  all  agree  that  a  supply  budget  should  be  based  upon 
consumption  of  material;  but  I  think  most  of  the  engineers 
would  agree  that  it  is  not  desirable  to  attempt  to  guess  at  the  units  of 
material  for  the  followiiig  year,  when  you  have  the  actual  figures 
of  consumption  for  the  past  year  to  guide  you  in  determining  the 
approximate  amount  required  for  supplies.  The  feature  I  was  criti- 
cising was  the  necessity,  as  called  for  by  the  Board  of  Estimate,  of 
each  department  spending  the  time  of  guessing  how  much  they 
would  require  of  each  particular  supply,  in  detail,  instead  of  deter- 
mining on  the  basis  of  expenditure,  or,  rather,  of  material  con- 
sumed, which  is  an  actual  amount  that  can  be  verified. 

T  also  want  to  call  the  attention  of  Mr.  Lindars  to  the  imprac- 
ticability of  doing  emergency  work  on  temporary  time;  and,  to 
illustrate,  in  the  Borough  of  Richmond,  the  Department  of  Water 
Supply  was  allowed  temporary  time  for  laborer  to  take  the  place 
of  men  during  their  vacation — two  weeks'  vacation  period.  The 
money  was  allowed  in  the  middle  of  July,  and,  up  to  date,  out  of 
seven  men  to  be  used  for  that  purpose,  one  has  been  obtained,  after 
exhausting  sixty  names  that  had  been  certified  from  time  to  time 
by  the  Civil  Service  Commission  for  appointment.  If  a  main  had 
broken  last  July,  and  we  tried  to  get  seven  men,  and  we  still  had 
but  one  man,  I  think  citizens  would  justly  complain  of  lack  of  effi- 
ciency. I  do  not  want  to  be  understood  as  criticising  the  policy  of 
temporary  time,  but  simply  to  show  the  actual  difficulty  in  getting 
men  promptly,  even  if  you  have  the  money,  under  the  present  rules, 
which  are  probably  made  for  the  proper  conduct  of  the  City's  busi- 
ness in  employing  men  for  its  work.  But,  actually,  you  cannot 
get  the  men  on  temporary  time  in  a  hurry. 
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Mr.  Lindars. — I  hardly  think  the  mere  fact  that  you  have  not 
been  able  to  get  men  for  which  money  is  provided  for  is  in  any 
way  the  fault  of  the  segrregated  budget,  but  is  that  of  the  Civil 
Service   Commission. 

In  respect  of  supplies,  it  seems  to  me  that  carefully  laid  plans 
of  the  engineering  force  should  show  what  amount  of  material  would 
be  required  next  year.  The  fact  that  they  have  used  10  000  ft.  of 
lumber  last  year  does  not  mean  they  will  require  10  000  ft.  next 
year.  That  is  the  reason  the  details  are  required  on  the  estimate 
sheets  as  well  as  the  units  of  the  past  year. 

Mr.  Flinn. — Before  dismissing  this  subject,  I  would  like  to 
say  one  word  more.  It  seems  to  me  that  any  such  device  as  a 
budget  is  intended  as  an  instrument  of  economy,  and,  when  car- 
ried into  such  detail,  or  extended  to  such  small  expenditures 
that  it  costs  more  to  correct  than  to  neglect,  it  ceases  to  be 
economical.  I  would  like  to  call  attention  to  an  article  in  Sep- 
tember's number  of  Atlantic  Monthly,  in  which  the  writer  points  out 
that  we  are  seeking  to  conserve  labor  and  material  resources,  but 
overlooking  and  neglecting  to  conserve  authority.  We  are  using  our 
highest  officials  to  do  trivial  things.  Let  us  think  of  that.  If  the 
Municipal  Engineers  be  asked  to  offer  some  suggestions  on  this  line, 
let  us  hope  that  this  question  will  come  to  us  early  enough  to  give 
it  mature  deliberation. 

Mr.  Lindars  (by  letter). — Mr.  Fetherston  is  evidently  misin- 
formed concerning  the  purpose  and  effect  of  a  segregated  budget. 
He  states  that  nowhere  does  it  recognize  positive  elements  of  work, 
service  and  results.  On  the  contrary,  the  budget  is  based  upon 
these  elements.  The  various  activities  are  resolved,  first  by  the 
budget-makers,  into  three  important  elements;  for  example,  a  study 
is  made  in  the  highways  bureau  of  a  certain  department.  This 
study  develops  the  fact  that  certain  streets  are  in  a  bad  condition. 
The  area  of  pavement  to  be  repaired  is  calculated  as  closely  as 
possible,  and  the  quantities  of  material  required  therefor  deter- 
mined. This  work  results  in  furnishing  the  Budget  Committee 
the  information  that  a  certain  quantity  of  asphalt,  a  certain  quantity 
of  broken  stone  and  a  certain  quantity  of  sand  will  be  required 
to  make  the  necessary  repairs.  The  Budget  Committee  learns 
further  that  tools  are  necessary  to  do  the  work.  It  finds,  for  in- 
stance, that  an  additional  steam  roller  is  necessary  and  that  before 
the  work  can  be  done  a  concrete  mixer  must  be  purchased.  The 
work  to  be  done  is  resolved  into  units.  Past  results  have  deter- 
mined that  a  man  can  average  so  many  units  of  work  of  a  given 
kind  in  a  day.  As  the  Budget  Committee  knows  the  number  of 
units  of  work  to  be  done  it  is  an  easy  matter  to  determine  the 
number  of  men  or  the  number  of  days'  work  necessary  to  perform 


158  Discrssiox  ox  segregated  budget. 

the  ti»k.  The  next  thing  to  ascertain  is  the  cost  of  salaries  and 
wages  and  the  probable  prices  of  the  supplies,  equipment  and  mate- 
rials ne^ed.  When  these  various  facts  have  been  determined  as 
accurately  as  possible,  the  Budget  Committee  is  in  a  position  to 
reconmiend  appropriations  for  the  years  work. 

In  making  the  budget  in  this  way  the  Committee  takes  into 
account  the  quantity  and  nature  of  the  work  to  be  performed, 
the  price  of  equipment,  materials  and  supplies,  the  price  of  per- 
sonal service  and  the  nimiber  of  workers  necessary  and  then  makes 
its  appropriations  for  certain  definite  purposes  and  for  the  attain- 
ment of  certain  definite  results. 

Mr.  Fetherston  states  that  there  is  no  incentive  for  economy 
in  the  present  budget;  and  that,  in  fact,  a  saving  in  expenditure 
may  result  in  a  penalty  instead  of  a  reward.  Apparently  Mr. 
Fetherston  is  not  acquainted  with  all  the  reasons  that  govern 
budget  appropriations.  I  happen  to  know  that  in  a  number  of 
instances  the  Board  of  Estimate  has  withheld  appropriations  from 
departments  for  the  sole  reason  that  the  members  of  the  Board 
did  not  believe  that  the  department  was  capable  of  getting  effective 
results  from  the  appropriation,  because  in  the  past  the  department 
concerned  had  expended  funds  wastefully  and  with  bad  results.  On 
the  other  hand,  I  have  known  of  departments  which  have  secured 
surprisingly  large  appropriations  because  previous  appropriations 
had  been  handled  with  careful  regard  for  economy  and  for  results. 
Budget  appropriations  are  not  based,  as  Mr.  Fetherston  seems  to 
assume,  upon  last  year's  expenditures.  The  last  year's  expenditures 
are  taken  as  an  experience  basis  but  the  real  basis  of  the  appro- 
priation is  the  need  for  work  to  be  performed  next  year. 

Mr.  Fetherston  has  applied  Mr.  Emerson's  twelve  principles  of 
efficiency  as  a  test  and  has  found  the  segregated  budget  wanting. 
He  states  that  the  segregated  budget  lacks  the  first  principle  of 
ideals.  The  contrary  is  true.  The  segregated  budget  is  the  result 
of  very  clear  ideals  and  what  I  regard  as  very  high  ideals. 

Mr.  Fetherston  says  that  the  segregated  budget  discounts  com- 
mon sense  and  judgment.  In  my  opinion  it  was  not  until  common 
sense  and  judgment  was  applied  to  budget-making  that  the  segre- 
gated budget  developed  and  we  got  away  from  the  old  scandals  of 
a  lump  sum  budget. 

Mr.  Fetherston  says  that  the  segregated  budget  restricts  abilities 
to  secure  competent  counsel.  I  think  that  a  single  glance  through 
the  budget  will  prove  that  he  is  wrong.  The  budget  makes  specific 
appropriations  for  high  priced  departmental  engineers,  consulting 
engin(?ers,  legal  counsel  and  for  expert  counsel.  In  fact,  tbe 
eegregated  budget  has  done  so  much  to  insure  the  employment  of 
competent  counsel  that  I  am  astonished  at  Mr.  Fetherston's  state- 
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ment.  Before  we  had  a  segregated  budget  money  which  was 
intended  for  competent  counsel  was  used  to  pay  salaries  to  ward- 
heelers  and  political  hirelings.  Now  the  segregated  budget  compels 
the  employment  of  competent  counsel  by  making  an  appropriation 
for  such  counsel  wherever  needed  and  this  appropriation  must  be 
used  for  that  purpose  if  used  at  all. 

Mr.  Fetherston  says  that  the  segregated  budget  has  no  effect 
upon  discipline.  I  think  that  if  any  of  you  will  compare  the 
present  conditions  in  city  departments  with  the  conditions  of  a 
few  years  ago  you  will  agree  with  me  that  there  is  a  much  finer, 
stricter  discipline  now,  than  before  the  segregated  budget  was 
adopted. 

Mr.  Fetherston  says  that  the  segregated  budget  prevents  the 
fair  deal.  I  am  sorry  to  hear  this  statement  from  a  man  who 
must  remember  conditions  a  few  years  ago  when  a  city  employee 
had  no  guarantee  of  a  fair  deal.  With  lump  sum  appropriations 
department  heads  followed  their  own  whims  and  prejudices  and 
if  they  did  not  like  employees  who  did  not  vote  their  way  they 
could  and  did  disregard  all  principles  of  a  fair  deal  and  made 
very  unfair  reductions  of  salary.  The  segregated  budget  has  done 
more  than  anything  else  to  stop  this  practice  and  to  guarantee  a 
fair  deal.  Under  a  segregated  budget  a  man  is  not  likely  to  deal 
unfairly  with  an  employee  when  he  knows  that  his  act  is  to  be 
passed  upon  at  an  open  meeting  of  the  Board  of  Estimate  and 
Apportionment. 

Mr.  Fetherston  says  that  the  segregated  budget  nullifies  any 
hasis  for  an  efficiency  reward.  This  is  a  mere  assertion.  There 
is  nothing  in  the  world  to  support  it,  but  there  is  support  for  the 
statement  that  the  segregated  budget  gives  a  splendid  basis  for 
an  efficiency  award.  Under  the  segregated  budget  the  Board  of 
Estimate  and  Apportionment  knows  what  work  is  done  by  every 
man  and  is  able  to  judge  of  individual  merit  and  to  give  reward 
to  those  who  are  efficient.  This,  of  course,  was  impossible  in  the 
days  of  a  lump  sum  budget  when  the  various  positions  and  indi- 
viduals were  not  and  could  not  be  considered  by  the  Board. 

Mr.  Fetherston  says  that  the  segregated  budget  does  not  secure 
immediate,  reliable  and  accurate  records  of  performance.  I  admit 
that  this  statement  is  largely  true  but  at  the  same  time  I  assert 
that  Mr.  Fetherston  cannot  deny  that  the  segregated  budget  has 
resulted  in  budget  accounting  which  does  give  records  of  per- 
formance much  more  accurately  and  with  much,  more  reliable 
data  than  we  ever  had  through  any  other  agency. 

Mr.  Fetherston  says  that  the  segregated  budget  has  no  bearing 
upon  work  planning  and  dispatching.  How  he  can  say  this  I 
cannot  understand,  because  the  appropriations  are  based  upon  work 
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plans  and  consequently  a  dispatching  of  such  work  plans  must  be 
effected  by  the  budget. 

Mr..  Fetherston  says  that  a  segregated  budget  creates  no  work 
standards.  I  disagree  with  him.  The  appropriations  are  based 
upon  fairly  definite  standards  of  work.  For  instance,  in  making 
appropriations  for  elevator  inspectors  in  the  Bureau  of  Public 
Buildings  and  Offices,  studies  are  made  to  determine  the  number 
of  inspections  that  a  man  should  make  under  ordinary  conditions 
in  a  day.  A  standard  is  set  up  and  is  applied  to  the  appropria- 
tions.    This  system  is  followed  wherever  possible. 

Mr.  Fetherston  states  that  a  segregated  budget  disregards  stand- 
ardized conditions.  He  must  know  that  a  segreg^ated  budget  has 
resulted  in  a  movement  now  under  way  to  standardize  everything 
affecting  the  city  government.  As  a  result  of  revelations  growing 
out  of  the  preparation  of  the  segregated  budget,  salaries  and 
wages  are  now  being  standardized.  Supplies  and  materials;  forms 
of  contract;  plans  and  specifications;  methods  of  accounting; 
methods  of  testing  supplies  and  materials  purchaaed  by  the  city 
are  being  standardized  and  in  fact,  effort  is  being  made  to  stand- 
ardize everything  to  which  a  standard  can  be  applied. 

Mr.  Fetherston  states  that  a  segregated  budget  disregards  stand- 
ard operations.  What  I  have  just  stated  in  regard-  to  standard 
conditions  applies  here.  I  may  say  further  that  the  only  standard 
operations  now  successfully  maintained  by  the  city  are  due  almost 
entirely  to  the  segregated  budget. 

Mr.  Fetherston  states  that  a  segregated  budget  provides  no  need 
for  written  practice  instructions.  He  might  as  well  pertinently 
have  said  that  it  fails  to  quote  Verse  13  from  the  Third  Chapter 
of  Luke.  If  his  statement  is  true  it  is  a  credit  to  the  segregated 
budget.  I  will  admit  that  with  such  a  budget  written  practice 
instructions  are  not  so  necessary  as  they  would  be  with  an  unsegre- 
gated  budget,  consequently  a  segregated  form  of  budget  is  for  that 
reason  better  than  a  lump  sum  form. 

Mr.  Fetherston  goes  on  to  suggest  as  a  remedy  that  we  draft 
the  plans,  outline  the  specifications,  estimate  the  cost  and  provide 
the  required  appropriations.  That  is  exactly  what  we  are  doing 
in  the  segregated  budget  and  it  is  exactly  what  Mr.  Fetherston 
is  proposing  that  we  do  away  with. 

!Mr.  Fetherston  asserts  that  the  so-called  cost  data  budget  offers 
a  solution  of  budgetary  problems  which  has  proved  successful  in 
constructive  public  work.  He  must  know  that  the  appropriations 
for  constructive  public  work  are  much  more  restricted  by  the  Board 
of  Estimate  rules  than  the  appropriations  made  for  maintenance 
work.     Under  the  segregated  budget  a  department  head   buys  his 


DISCUSSION    ON    SEGREGATED    BUDGET.  161 

supplies  and  materials  upon  plans  and  specifications  which  do  not 
require  the  approval  of  the  Board  of  Estimate  and  Apportionment 
but  under  the  Corporate  Stock  Budget  rules,  appropriations  for 
constructive  work  cannot  be  spent  so  freely  by  a  department  head. 
In  fact,  the  department  head  is  required  to  go  to  the  Board  of 
Estimate  in  almost  every  important  step  connected  with  con- 
struction work. 

All  that  is  necessary  to  refute  Mr.  Fetherston's  concluding 
statement  that  "the  negative  and  restrictive  principles  of  the 
segregated  budget  have  promoted  indifference  and  stagnation"  is 
to  make  a  comparison  between  the  average  city  department  of 
to-day  and  the  same  department  of  six  years  ago  when  there  was 
really  stagnation  and  absolute  indifference  to  every  principle  of 
efficient  service. 
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THE  FOURTH  AVENUE  SUBWAY,  BROOKLYN. 

By  Henry  L.  Oestreich,  M.  M.  E.  N.  Y.* 


With  Discussion  by 
F.  H.  Mellert,  E.  G.  Haines,  S.  M.  Purdy,  Joseph  Hunt 

AND  H.  L.  Oestreich. 


The  Fourth  Avenue  Subway  is  a  four-track  structure  beginning 
at  the  Brooklyn  end  of  the  Manhattan  Bridge  and  extending  south- 
erly along  Flatbush  Avenue  Extension,  Fulton  Street,  Ashland 
Place  and  Fourth  Avenue  from  Atlantic  Avenue  to  Forty-third 
Street. 

On  June  27th,  1907,  the  Board  of  Rapid  Transit  Commission 
approved  the  plans  and  specifications  prepared  by  Chief  Engineer 
George  S.  Rice,  adopted  the  form  of  contract  for  "construction 
only"  and  set  the  date  for  a  hearing  for  the  last  Thursday  in 
July,  1907. 

On  July  1st,  1907,  the  Public  Service  Commission  succeeded  to 
the  powers  and  duties  of  the  Board  of  Rapid  Transit  Railroad 
Commission. 

On  July  30th,  1907,  a  public  hearing  was  held  and  on  October 
2d,  1907,  the  Public  Service  Commission,  by  a  vote  of  3  to  2,  passed 
a  resolution  to  the  effect  that  bids  should  be  asked  for  the  construc- 
tion of  the  Fourth  Avenue  Subway. 

A  number  of  public  hearings  were  held,  after  which  the  specifica- 
tions and  plans  as  revised  by  Henry  B.  Seaman,  Chief  Engineer, 
were  adopted. 
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Bids  were  opened  for  all  six  sections  on  May  8th,  1908,  and 
contracts  were  awarded  on  May  22d,  1908,  for  all  sections  except 
the  contracts  known  as  M.  B.  Ex.-1,  the  latter  being  awarded  May 
25th,  1908.  The  time  for  completion  of  each  contract  was  24 
months. 

By  an  injunction  dated  June  12th,  1908,  the  board  of  Estimate 
and  Apportionment  was  restrained  from  giving  its  approval  pending 
the  determination  of  the  status  of  the  City's  borrowing  capacity  un- 
der the  constitutional  debt  limit.  The  injunction  was  vacated  on 
October  26th,  1909.  The  contracts  were  approved  by  the  Board  of 
Estimate  and  Apportionment  on  October  29th,  1909.  The  con- 
tracts were  executed  and  the  contractors'  bonds  were  filed  on  No- 
vember 9th,  1909. 

Table  1  is  a  description  of  the  contracts  briefly  abstracted  from 
the  records  of  the  Public  Service  Commission. 

These  contracts  cover  four  miles  of  subway  and  include  six 
local  and  two  express  stations  (Plate  67).  In  general,  the  subway 
has  four  tracks,  but  between  Willoughby  Street  and  Fulton  Street, 
there  are  six  tracks,  two  of  the  tracks  passing  westward  into 
Willoughby  Street  without  grade-crossing.  The  six  tracks  continue 
southward  on  the  same  level  through  De  Kalb  Avenue  Station  and 
into  Fulton  Street  where  the  two  outer  tracks  continue  on  a  de- 
scending grade  and  the  two  inner  tracks  bifurcate  so  as  to  form  a 
double-deck  structure  of  eight  tracks  on  Fulton  Street  near  Ashland 
Place.  The  upper  four  tracks  are  eventually  to  continue  eastward 
along  Fulton  Street;  the  lower  four  tracks  extend  along  Ashland 
Place,  passing  under  the  Interborough  Subway  Station  at  Flat- 
bush  Avenue  and  continuing  as  a  four-track  structure  along  Fourth 
Avenue  to  Forty-third  Street.  South  of  the  Thirty-sixth  Street 
Station,  four  tracks  continue  southward  toward  Forth  Hamilton, 
while  one  branches  eastward  from  the  upper  level  and  three  tracks 
descend  in  such  a  manner  as  to  pass  under  the  Fort  Hamilton 
tracks,  thus  forming  the  beginning  of  the  Rapid  Transit  Line  to 
Coney  Island. 

The  typical  section  of  the  tunnel  is  shown  in  Plate  68.  The 
tracks  are  14  ft.  center  to  center  and  the  distance  from  the  base 
of  rail  to  the  roof  is  16  ft.  The  contract  required  the  tunnel  to  be 
water-tight,  but  the  specifications  did  not  require  water-proofing 
on  roofs  or  sides  except  at  such  points  where  the  Subway  passes 
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bdow  Eleration  103.  The  roof  and  sides  of  all  statiooB  were  water- 
proofed. 

Besting  on  the  floor  and  against  the  side-walls  are  two  rows  of 
four-way  ducts,  5  high,  making  a  total  of  40  holes  on  each  side  of 
the  tunneL  These  are  oicased  in  4  to  8  in.  of  protection  concrete — 
the  top  of  the  21-in.  bench  so  formed  being  4  ft.  above  base  of  rail 
and  at  the  same  level  as  the  platform  of  the  train.  Fastened  to  the 
wall,  3  ft.  above  the  duct-bench,  is  IJ-in.  iron-pipe  hand-raiL  Duct 
manholes  or  splicing-chambers  are  located  at  the  ends  of  the  stati<m 
platforms  and  at  intervals  of  500  ft.  throughout  the  tunneL 

The  contracts  were  known  as  M.  B.  Ex.-1,  9-C-l,  11-E-A-l,  ll-A-2, 
ll-A-3  and  ll-A-4. 

The  six  sections  were  let  to  four  different  contractors  at  an  aggre- 
gate price  of  $15  801  836. 

Under  these  contracts,  no  ties  or  rails  were  placed  but  the  in- 
terior finish  of  all  stations,  such  as  Keene  Cement  ceiling,  white 
glazed  and  ceramic  tile  on  the  walls,  was  placed  complete.  News- 
stands, porters'  closets  and  toilet-rooms  were  provided  in  each  sta- 
tion; the  latter  were  so  located  as  to  drain  to  the  sewers,  ezc^t 
at  Pacific  Street,  Union  Street  and  Prospect  Avenue,  where  the 
sewers  are  considerably  higher  than  the  floors  of  the  stations.  At 
these  points,,  a  sump  is  provided  which  will  later  be  drained  by  an 
automatic  ejector  operated  by  air  power. 

SECTION  M.  B.  EX.-1. 

Flatbush  Avenue  Extension,  Between  Nassau  and 

willoughby  streets. 

Smith,  Scott  &  Co.,  Contractors. 

The  contract  was  awarded  to  J.  P.  Graham,  by  whom  it  was  as- 
signed to  Smith,  Scott  &  Co.  To  provide  for  certain  improvements  in 
plan,  a  modified  agreement  was  made,  increasing  the  original  con- 
tract price  of  $1 121  851  to  $1 152  308,  the  price  for  the  pipe  gal- 
leries $101  374,  being  included  in  each  case. 

Through  Gold  Street  Station,  the  structure  is  four  tracks  wide, 
but  to  facilitate  cross-overs  without  grade-crossings,  a  fifth  track, 
depressed,  is  added  for  the  northerly  1  300  ft.  of  the  contract.  Near 
the  southerly  end  of  the  contract,  the  structure  widens  out  to  a 
total  width  of  about  75  ft.  (Plate  69,  Fig.  1). 
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Plate  68.— Typical  Sbotionb.— Watbrproofino  bt  Means  of  Brick  in  Mastic 
AND  BT  Means  op  Specially  Reinforced  Concrete. 
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The  structure  is  both  f^teel-beam  and  reinforced  concrete 
construction. 

From  December  20th,  1909,  to  Spring,  1910,  the  plant  was  as- 
sembled and  the  temporary  tramway  was  placed  from  the  work 
to  a  dock  under  Manhattan  Bridge.  March  18th,  1910,  the  actual 
work  of  excavation  was  begun  between  Myrtle  Avenue  and  Bridge 
Street.  The  excavation  varied  from  25  ft.  to  40  ft.  in  depth,  the 
upper  portion  of  it  was  composed  of  sand  and  clay  and  the  lower 
portion  consisted  of  sand,  gravel  and  some  boulders.  Ground-water 
was  not  encountered  above  Elevation  95  (5  ft.  below  mean  high 
water).  Therefore,  all  work  was  above  water  except  part  of  the 
depressed  track.  The  excavation  was  made  by  means  of  a  large 
Lidgerwood  drag-line  excavator,  supplemented  by  three  electrically 
driven  derricks  and  a  locomotive  crane.  The  loaded  side-dump 
cars  were  drawn  by  20-ton  locomotives  over  a  temporary  track  from 
the  work  to  a  dock  under  the  Manhattan  Bridge,  where  the  ma- 
terial was  dumped  into  scows  and  taken  for  final  disposal  to  the 
Plank  Road  Improvement,  Newark  Bay. 

Flatbush  Avenue  Extension  had  never  been  opened  to  traffic 
and  the  specifications  permitted  the  contractor  to  prosecute  his 
work  in  open  cut,  requiring  him  to  place  bridges  only  at  cross- 
streets.  The  sides  of  the  trench  stood  up  well  and  only  the  lower 
portion  of  the  cut  was  sheeted. 

Concrete  was  mixed  by  a  rotary  mixer  at  a  central  mixing 
plant  at  the  east  side  of  the  work,  near  Johnson  Street,  on  a  piece 
of  property  leased  by  the  contractor. 

The  concrete  was  hauled  in  trains  of  four  metal  bottom-dump 
cars  to  the  place  required  and  was  delivered  to  the  forms  through 
chutes.  All  concrete  was  mixed  in  the  proportion  of  one  of  cement, 
two  and  a  half  of  sand  and  four  and  a  half  of  gravel.  The  forms 
used  were  wooden  except  for  reinforced  concrete  where  collapsible 
steel  forms  were  used  for  the  walls.  The  roofs  varied  in  width 
and  the  space  had  to  be  filled  by  wooden  forms  supported  by  angles 
at  the  top  of  the  steel  side-forms.  There  were  two  sets  of  steel 
forms  for  four  tracks  20  ft.  in  length. 

Brick  in  mastic  was  used  for  the  water-proofing  of  the  roof  of 
Gold  Street  Station,  and  for  the  depressed  track  below  a  line  3 
ft.    above   mean   high   water    (Elevation    103).     The  side-walls   of 
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Gold  Street  Station  from  subgrade  to  roof  were  waterproofed  with 
3  ply  of  woven  fabric  and  pitch. 

Six  columns  of  the  Myrtle  Avenue  Elevated  Koad  were  supported 
and  later  four  of  them  provided  with  new  foundations  on  the  roof 
of  Gold  Street  Station,  and  the  foundations  of  two  of  them  were 
carried  to  the  subgrade  of  the  mezzanine  platform  (Plate  71,  Fig.  1). 

The  total  quantities  for  this  contract  were  202  000  cu.  yd.  of 
excavation,  42  700  cu.  yd.  of  concrete,  1 760  tons  of  structural 
steel  and  1  910  tons  of  steel  rods.  The  daily  average  number  of 
men  employed  was  300. 

Mr.  P.  E.  Hickey  was  the  managing  partner  for  the  contractor 
and  Mr.  W.  H.  McDonald  was  the  Engineer.  Mr.  H.  Coyne  was 
Section  Engineer  for  the  Public  Service  Commission. 

SECTION  9-C-l. 

From   Willoughby   Street  Along  Flatbush   Avenue   Extension 
AND  Fulton  Street  to  Ashland  Place. — ^William 

Bradley^  Contractor. 

This  is  a  six-track  structure  becoming  a  double-decked  eight- 
track  structure  on  Fulton  Street  at  Ashland  Place  (Plate  72). 
From  De  Kalb  Avenue  Station  northward  there  are  also  two  de- 
pressed tracks  curving  westward  into  Willoughby  Street. 

The  contractor  began  work  November  16th,  1909.  The  excava- 
tion was  sand  and  loam,  the  lower  strata  being,  to  a  considerable 
extent,  good  building  sand.  The  contractor  was  fortunate  in  find- 
ing ground-water  at  Elevation  95  instead  of  Elevation  101  as  had 
been  expected.  For  about  two  months  a  small  steam-shovel  was 
used  in  Flatbush  Avenue  Extension.  After  this  was  abandoned, 
three  pairs  of  cable-ways  were  used.  From  Willoughby  Street  to 
Fleet  Street  the  trench  was  sheeted  and  braced  in  the  usual 
manner,  principally  because  of  the  presence  of  water  in  the  de- 
pressed track.  From  Fleet  Street  to  Fulton  Street  only  the  lower 
portion  of  the  trench  was  sheeted  and  braced.  At  De  Kalb  Avenue 
Station  the  structure  is  125  ft.  wide.  The  cut  in  Flatbush  Avenue 
Extension  wajs  35  ft.  deep,  the  base  being  about  90  ft.  wide,  the  top 
having  a  width  of  about  120  ft.  Practically  no  bracing  was  used. 
This  was  due  to  subgrade  being  above  ground-water  (Elevation  95), 
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and  the  bank  being  of  material  that  would  stand  up  nearly  vertical. 
With  the  exception  of  parts  of  the  De  Kalb  Avenue  Station  all  the 
work  was  of  steel-beam  construction  (Plate  69,  Fig.  2). 

Preceding  the  excavation,  the  buildings  were  underpinned  on  the 
south  side  of  Fulton  Street  from  Hudson  Avenue  to  Bockwell 
Place  and  on  the  north  side  of  Fulton  Street  from  Bockwell  Place 
to  Ashland  Place.  The  Crescent  Theatre,  which  overhangs  the 
Subway  a  few  feet,  was  also  underpinned.  All  told,  there  were 
about  22  buildings  underpinned  to  an  average  depth  of  40  ft. 
below  the  street  surface.  The  method  employed  in  underpinning 
buildings  was  to  temporarily  support  the  piers  on  pairs  of  X-beams 
parallel  with  the  building,  excavate  a  pit  by  means  of  box-sheeting 
to  ground-water  and  then  by  means  of  interlocking  steel  sheeting 
through  6  to  10  ft.  of  water  to  a  short  distance  below  subgrade  of 
the  tunnel.  The  steel  sheeting  was  6  in.  wide,  12^  lb.  per  foot 
and  driven  by  means  of  a  steam-hammer  using  compressed  air. 
The  excavation  thus  made  was  filled  with  concrete  and  the  load 
taken  off  the  temporary  X-beams,  in  the  usual  manner,  by  means 
of  thin  iron  wedges  driven  between  wedge-stones. 

The  work  was  always  done  on  alternate  piers.  The  amount  of 
settlement  due  to  this  work  was  very  small  and  no  damage  was  done 
to  the  buildings. 

At  Flatbush  Avenue  and  Fulton  Street,  the  elevated  road  rests 
upon  the  Interborough  Subway  (Plate  70).  The  excavation  having 
to  pass  close  to,  and  from  18  ft.  to  25  ft.  below  the  bottom  of  the 
old  Subway,  it  was  necessary  to  underpin  the  same.  This  was  done 
by  placing  pairs  of  24-ft.  X-beams  under  the  side-wall  of  the  old 
tunnel  and  sinking  piers  under  these  to  a  foot  below  subgrade  of 
the  new  tunnel. 

While  the  different  underpinning  pits  varied  in  size,  they  were 
generally  8  ft.  long  and  6  ft.  to  8  ft.  wide.  The  excavated  material 
was  cast  up  by  the  men  on  platforms  to  the  surface.  Upon  comple- 
tion of  the  excavation  these  platforms  were  removed,  leaving  the 
pit  free  from  interior  bracing.  This  permitted  the  filling  of  the 
pit  with  concrete  and  occasionally  dropping  into  it  large  stones 
without  danger  to  the  sheeting,  which  would  not  have  been  the  case 
had  cross-bracing  been  used. 

On  Fulton  Street,  the  columns  of  the  elevated  road  had  to  be 
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temporarily  supported  and  most  of  them  provided  with  new  founda- 
tion piers  on  the  roof  of  the  tunnel.  The  method  of  doing  this  is 
shown  in  Plate  Xo.  71,  Fig.  2.  A  pair  of  48-in.  plate-girders,  60  ft. 
long,  spaced  5  ft.  apart,  was  placed  in  the  roadway  near  the  curb 
in  Fulton  Street.  On  top  of  this,  and  opposite  the  elevated  column, 
was  placed  a  wooden  tower  made  up  of  two  bents  of  two  12-in. 
by  12-in.  verticals  and  two  batter  i)osts,  crossed-braced  by  means  of 
3  by  10-in.  plank.  The  sills  and  caps  were  of  12  by  12-in.  timber. 
These  towers  were  from  20  to  35  ftw  in  height.  Blocking  was  plax:ed 
on  the  caps  until  it  touched  the  bottom  of  the  transverse  truss  of 
the  elevated  structure.  Steel  wedges  were  then  driven  between  the 
pier  and  the  base-casting  of  the  column  until  it  had  been  raised 
su£Bciently  to  allow  the  placing  of  an  additional  2-in.  plank  at 
the  top  of  the  wooden  tower.  When  the  wedges  (and  later  the  pier) 
were  removed,  the  elevated  structure  including  the  column  was 
supported  by  the  wooden  tower.  A  few  feet  from  the  ends  of  the 
48-in.  girders  upon  which  the  towers  rested,  pits  were  sunk  to  a  foot 
below  subgrade  and  in  these  timber  horseheads  were  built  for  the 
support  of  the  girders.  Below  the  sills  of  the  horseheads  was  a  plat- 
form of  two  closely-placed  floors  of  3-in.  planking  at  right  angles 
to  one  another,  upon  which  rested  a  number  of  12-in.  by  12-in. 
timbers  at  right  angles  to  the  horsehead.  There  were  39  elevated 
columns  supported  in  this  manner. 

On  Fulton  Street  the  trench  for  the  tunnel  was  sheeted  from 
the  surface  to  ground- water,  and  12-in.  by  12-in.  cross-bracing 
was  spaced  about  10  ft.  so  as  to  avoid  interference  with  the  steel 
bents  of  the  structure.  The  lower  tier  of  sheeting  along  parts  of 
Fulton  Street  was  of  interlocking-steel,  driven  to  about  4  ft.  below 
subgrade,  and  in  other  places  it  was  3-in.  tongued  and  grooved 
yellow  pine,  16  ft.  long,  driven  7  ft.  below  subgrade. 

The  street  was  decked  from  house-line  to  house-line,  the  trolley 
tracks  being  carried  on  the  timbers  of  the  cut.  The  commencement 
of  work  on  Fulton  Street  was  delayed  on  account  of  the  need  of 
acquiring  easements  on  private  property  through  which  the  Sub- 
way passes.  On  the  north  side  of  Fulton  Street,  from  Flatbush 
Avenue  to  Rockwell  Place  and  on  the  south  side  of  Fulton  Street 
from  Rockwell  Place  to  Ashland  Place,  the  buildings  were  not  re- 
moved until  about  a  year  after  the  contractor  began  work.     The 
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contractor  nsed  derricks  for  his  excavation,  and  teams  hauled  the 
material  to  dumps  at  the  foot  of  Hudson  Avenue,  and  the  Gowanus 
Canal  at  Third  Street  and  Sixth  Street.  The  average  amount  of 
excavation  for  a  month  was  ahout  9000  cu.  yd.,  the  quantity  being 
considerably  less  while  the  work  in  Fuhon  Street  was  in  progress. 

Two  to  three  sumps  were  placed  in  each  block  along  Fulton 
Street  and  electrically  driven  pumps  with  6-in.  discharge  and  a 
capacity  of  500  gal.  a  minute,  were  kept  working  almost  continually 
in  order  to  temporarily  lower  the  ground  water  (Plate  73,  Fig.  1). 

For  a  short  time,  concrete  was  mixed  by  means  of  a  rotary  mixer 
located  in  Flatbush  Avenue  Extension  near  Fleet  Street.  This 
was  operated  by  a  25-h.p.,  220-volt  motor.  It  was  used  for  the  con- 
crete in  the  floor  and  walls  of  De  Kalb  Avenue  Station.  The  con- 
crete dropped  directly  from  the  mixer  into  small  cars  operated  on 
S-ft.  gauge  tracks  from  which  they  were  dumped  into  the  side- 
wall  forms  without  the  use  of  a  chute.  This  concrete  was  of  very 
good  quality.  The  contractor,  however,  soon  abandoned  this  method 
and  erected  a  gravity  mixer  which  was  located  for  a  while  at  Fleet 
Street,  then  at  Pacific  Street  and  later  in  Ashland  Place,  just  south 
of  Fulton  Street. 

A  batch  of  concrete  consisted  of  a  four-bag  mixture  in  the  pro- 
portion of  one  of  cement^  two  and  a  half  of  sand  and  four  and  a 
half  of  gravel  or  broken  stone. 

The  central  gravity  mixer  was  composed  of  four  steel  hoppers 
of  16  cu.  ft  capacity,  all  at  the  same  leveL  Below  this  and  under 
one  another,  there  were  three  mixing  pans,  each  of  28  cu.  ft  capac- 
ity. The  proper  amount  of  sand  was  placed  into  each  of  the  four 
upper  hoppers,  then  the  cement,  then  the  stone.  The  water  (3.6 
cu.  ft)  was  then  added,  the  materials  were  released  through  the 
bottom  and  fell  into  the  first  mixing-pan  where  their  fall  was 
checked.  The  bottom  of  this  hopper  was  then  opened  and  the 
partially  mixed  material  fell  into  the  second  mixing-pan,  where 
again  its  fall  was  checked.  The  same  operation  was  repeated  in 
its  passage  to  the  third  pan.     The  concrete  was  then  ready  to  be 

hauled  to  the  work. 

The  distance  from  the  bottom  of  the  four  loading  pans  to  the  bot- 
tom of  the  third  or  lowest  mixing  pan  was  21  ft.  while  at  Pacific 
Street,  and  13  ft.  while  at  Ashland  Place.  This  method  of  mixing 
concrete  is  not  as  satisfactory  as  by  means  of  rotary  mixers.    From 
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the  gravity  mixer,  the  concrete  was  hauled  in  steel  carts  to  the 
place  of  deposit  in  the  work.  In  passing  over  the  rough  pavement, 
the  stone  and  sand  of  the  concrete  would  tend  to  settle,  leaving 
from  2  to  3  in.  of  water,  carrying  some  cement  in  suspension  on 
top.  This  necessitated  turning  over  the  concrete  by  hand  after  it 
was  dumped  at  the  mixing  board  and  before  entering  the  chute. 

The  trouble  was  aggravated  at  times  by  long  haul  and  when 
the  contractor  used  broken  stone  instead  of  graveL 

The  men  found  concrete  made  of  broken  stone  difficult  to  work 
to  a  smooth  surface,  due  to  the  angular  character  of  the  stone, 
while  little  difficulty  was  experienced  in  working  concrete  made  of 
gravel  in  the  forms  and  producing  a  go6d  job. 

Water-proofing  on  the  sides  of  De  Kalb  Avenue  Station  con- 
sisted of  six  plys  of  woven  fabric  applied  with  pitch  and  4  in.  of 
brick  in  mastic.  On  the  roof  of  the  station  were  placed  two  layers 
of  woven  fabric  and  one  row 'of  brick  in  mastic  which  had  4  in.  of 
protecting  concrete  over  it.  Wherever  the  rest  of  the  structure 
lies  below  Elevation  103  there  were  placed  on  the  bottom  two  ply 
of  woven  fabric  and  two  layers  of  brick  in  mastic,  making  a  thickness 
of  5  in.;  on  the  sides  there  was  placed  an  8-in.  wall  of  brick  in 
mastic. 

The  total  quantities  on  this  contract  were  337  000  cu.  yd.  of 
excavation,  of  which  75  000  cu.  yd.  were  below  mean  high  water, 
59  700  cu.  yd.  of  concrete,  10  500  tons  of  structural  steel  and  790 
tons  of  steel  rods.    The  contractor  employed  about  350  men. 

The  superintendent  was  Mr.  Thomas  Galligan.  Mr.  G.  Rogers 
was  the  Engineer  for  the  contractor  from  November,  1909,  to 
September,  1911,  after  which  time  Mr.  S.  U.  Hopkins  held  that 
office.  During  the  same  periods,  Mr.  A.  E.  Clark  and  'Mr.  P. 
Entenmann  were  the  Section  Engineers  for  the  Public  Service 
Commission. 

11-E-A-l. 

Ashland  Place  and  Fourth  Avenue  From  Fulton  Street  to 

Saokett  Street. 

Wm.  Bradley,  Contractor. 

This  is  a  four-track  structure,  and  the  portion  on  Fourth 
Avenue  was  changed  from  reinforced  concrete  construction  to  steel- 
beam  construction  at  the  request  of  the  contractor.     Actual  work 
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of  excavation  was  begun  near  De  Graw  Street  on  December  24th, 
1909.  The  upper  portion  of  the  excavation  was  sand  mixed  with 
clay,  while  the  lower  portion  was,  for  the  most  part,  good  building 
sand.  There  was  considerable  delay  on  the  part  of  the  City,  in 
acquiring  the  necessary,  temporary  and  permanent  easement  on 
private  property  under  which  this  portion  of  the  subway  passes.  The 
alignment  was  also  changed  by  the  city.  The  contractor  used  cable- 
ways  and  buckets,  and  the  material  was  hauled  away  by  teams — 
the  greater  part  of  it  being  dumped  into  scows  at  Gowanus  Canal 
at  Third  Street  and  at  Sixth  Street.  The  contractor  was  fortunate 
in  finding  groimd-water  at  Elevation  95  instead  of  Elevation  101 
as  was  anticipated. 

The  contractor  imderpinned  the  buildings  on  the  east  side  of 
Ashland  Place  including  the  Academy  of  Music;  the  latter  work 
was  done  in  a  very  satisfactory  manner,  without  material  settle- 
ment and  without  cracking  the  walls 'of  the  building.  At  Flatbush 
Avenue,  the  subway  passes  underneath  the  Atlantic  Avenue  Station 
operated  by  the  Interborough  Company.  The  contractor  placed  this 
work  in  the  hands  of  Jacobs  &  Davies,  Mr.  James  Forgie  being  the 
managing  partner  in  this  case.  The  work  was  done  by  force- 
account  method;  was  begun  September  lltli,  1911,  and  completed 
the  middle  of  March,   1912. 

It  was  235  ft.  long  between  shafts  and  subgrade  was  about  50  ft. 
below  the  street  surface  (Plate  73a).  The  loads  on  the  subway 
columns,  which  had  to  be  supported,  varied  from  100  to  150  tons. 
This  portion  of  the  tunnel  was  built  as  four  solid  concrete  arches 
with  an  alignment  of  non-concentric  curves,  thus  making  the  walls 
between  tracks  vary  from  2  ft.  to  13  ft.  in  thickness.  The  method 
of  construction  was  to  drift  in  on  the  lines  of  the  walls  from  sub- 
grade  of  tunnel  to  2  ft.  below  the  springing  line  of  the  arch, 
using  a  heading  about  15  ft.  high  and  11.5  ft.  wide  (Plate  73,  Fig.  2). 

The  concrete  for  the  wall  was  then  placed.  The  next  drift  was 
made  above  the  wall  just  built  and  in  such  a  manner  that  the 
bottom  of  the  old  subway  was  supported  on  closely-spaced  15-in. 
I-beams  running  longitudinally  with  the  new  tunnel  and  blocked 
down  directly  onto  the  wall  just  built  (Plate  75,  Fig.  1).  Cross- 
drifts  known  as  *'areh-drifts''  were  made  fiom  one  wall  to  the  other 
and  the  concrete  was  poured   in  the   arch  and  spandrels  over  the 
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walls  at  the  same  time  (Plate  75,  Fig.  2).  A  rotary  mixer  was 
used  for  a  part  of  this  concrete.  The  section  of  arch  placed  over 
the  walls  was  usually  from  12  to  *15  ft.  in  length.  Grout-pipes 
which  were  placed  at  frequent  intervals  in  this  arch  were  later 
pumped  full  of  1  to  2  mixtures  of  either  cement  or  Lias  lime  under 
pressure  of  80  lb.  per  sq.  in.  (Plate  76,  Fig.  1).  After  the  arch 
had  been  poured,  the  core  below  it  was  excavated  and  the  bottom 
concrete  of  the  tunnel  was  placed.  All  this  work  was  above  ground- 
water, principally  in  sand.  An  old  depressed  track  and  a  16-ft. 
sewer,  the  concrete  of  which  had  to  be  removed  by  blasting,  compli- 
cated the  work  considerably.  At  times,  the  exceedingly  fine,  dry 
sand  flowed  very  freely,  and  was  the  cause  of  the  accident  which 
resulted  in  the  death  of  two  of  the  men.  The  work  was  carried 
on  continuously  by  about  300  men  in  three  8-hour  shifts,  and  while 
there  was  some  settlement  in  the  Atlantic  Avenue  Station,  causing 
the  cracking  of  some  of  the  tile  and  Keene  cement  ceiling,  it  was 
no  more  than  could  be  expected  from  operations  under  such  dif- 
ficult conditions. 

Progress  of  excavation  in  the  headings  averaged  4  to  7  ft.  of 
heading  per  day  of  24  hours.  During  the  week  ending  October 
22d,  1911,  when  all  five  headings  were  being  excavated,  the  progrress 
was  154  ft.  for  the  week. 

The  excavation  along  Fourth  Avenue  was  carried  on  in  a  trench 
that  was  sheeted  and  braced  transversely  every  16  ft. 

West  of  the  center  line  of  Fourth  Avenue  from  Butler  Street  to 
Hanson  Place,  it  was  necessary  to  excavate  the  15-ft.  circular  storm- 
sewer.  During  construction,  part  of  the  water  was  diverted  into 
the  South  Portland  Avenue  sewer  by  means  of  a  bulkhead  and  the 
remainder  was  taken  care  of  by  a  flume  on  the  east  side  of  Fourth 
Avenue.  Later,  this  discharged  into  the  temporary  storm-sewer 
which  was  built  inside  of  the  completed  east  track  of  the  Fourth 
Avenue  Subway,  from  Atlantic  Avenue  to  Butler  Street  (Plate  74). 
At  Bulter  Street  the  sewer  passes  from  east  to  west  under  the  sub- 
way in  a  syphon  composed  of  two  reinforced  concrete  pipes  8  ft. 
6  in.  in  diameter,  with  a  16-in.  cast-iron,  dry-weather  flow. 

No  difficulty  was  experienced  with  the  excavation  for  the  tunnel 
except  in  the  most  southerly  block  where  the  work  just  enters  the 
northerly  end  of  the  old  Gowanus  Swamp.    Here  they  encountered 
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a  black,  water-soaked  material.  This  made  it  diflScult  to  keep 
sheeting  from  moving  and  caused  some  of  the  houses  on  the  west 
side  of  Fourth  Avenue  to  settle  2  to  3  inches.  The  contractor  was  re- 
quired to  make  good  all  physical  damage  to  buildings  by  the  terms 
of  his  contract. 

The  concrete  was  mixed  at  the  same  gravity  mixer  which  supplied 
Section  9-C-l,  and  was  hauled  to  its  place  in  the  structure  in  steel 
carts.  Brick  in  mastic  was  used  to  water-proof  the  bottom  and  the 
sides  below  Elevation  103. 

The  total  quantities  were  356  000  cu.  yd.  of  excavation,  of  which 
39  000  cu.  yd.  were  below  mean  high  water,  69  000  cu.  yd.  of  concrete, 
6  400  tons  of  structural  steel  and  2  000  tones  of  steel  rods.  The 
daily  average  numt)er  of  men  employed  was  about  300. 

The  Superintendent  was  Mr.  Thomas  Galligan.  Mr.  G.  Rogers 
was  the  Engineer  for  the  contractor  from  November,  1909,  to 
September,  1911,  after  which  time  Mr.  S.  IT.  Hopkins  held  that 
office.  During  the  same  periods  Mr.  E.  G.  Haines  and  Mr.  J. 
Connelly  were  the  Section  Engineers  for  the  Public  Service 
Commission. 

SECTION  ll-A-2. 

Fourth  Avenue,  Between  Saokett  and  Tenth  Streets. 

E.  E.  Smith  Contracting  Co.,  Contractors. 

The  two  local  stations,  each  435  ft.  long  at  Union  Street  and 
at  Ninth  Street,  are  of  steel-beam  construction  with  jack  arches 
of  concrete — ^the  subway  between  stations  being  4  tracks  wide  and 
of  reinforced  concrete  construction.  This  is  the  section  near  '*Tbe 
Stone  House  at  Gowanus,"  where  it  was  hoped  to  find  some  relics 
of  the  Battle  of  Long  Island. 

The  contractor  began  work  of  excavating  at  Carroll  Street  on 
January  5th,  1910.  The  contract  required  the  placing  of  two 
temporary  road-ways  for  maintenance  of  traffic.  Ten  electrically- 
driven,  movable,  stiff-leg  derricks  hoisted  the  material  from  the  cut, 
and  teams  hauled  it  to  scows  at  Sixth  Street  and  Gowanus  Canal. 
The  amount  of  material  handled  per  derrick  per  day  varied  from 
75  to  100  cu.  yd.  Plate  77  shows  the  outline  of  the  original  Gowanus 
Swamp,  transferred  from  a  map  dated  1776  to  the  map  of  South 
Brooklyn,  showing  the  streets  as  now  built.     With  the  exception 
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of  the  portion  between  Seventh  Street  and  Tenth  Street,  the  excava- 
tion was  in  ground  originally  filled  in  over  a  salt  marsh.  The  ma- 
terial was  water-soaked  so  as  to  create  a  constant  pressure  against 
the  sheeting.  At  one  point  Gowanus  Canal  is  only  160  ft.  to  the 
west  of  the  subway.  Between  Union  Street  Station  and  Sixth 
Street,  the  contractor  excavated  for  the  two  westerly  tracks  in 
advance  of  the  two  easterly  ones  in  the  hope  that  the  excavation  thus 
made  would  tend  to  slowly  drain  the  material  under  the  east  road- 
way. Nearly  every  rainstorm  overtaxed  the  capacity  of  the  existing 
sewers  and  filled  the  subway  trench  with  water  to  a  depth  of  5  to 
8  ft.  These  rainstorms  caused  some  delay  and  tended  to  keep  the 
material  back  of  the  sheeting  in  a  water-soaked  condition.  Occa- 
sional pockets  of  very  fine  material  were  found  which  would  boil 
up  from  under  the  sheeting.  Another  reason  for  not  opening  the 
full  width  of  the  excavation  was  the  existence  of  a  large  sewer 
under  the  east  roadway.  During  the  winter  of  1910  this  sewer 
was  rebuilt  under  the  east  sidewalk  before  making  excavation  for 
the  two  easterly  tracks.  When  subgrade  for  the  sewer  was  reached, 
the  material  was  found  to  be  very  fine  sand  and  loam  containing 
so  much  water  that  a  man  could  push  an  inch  pipe  down  into  it  for 
several  feet  without  any  difficulty.  Wooden  piles,  averaging  20  ft. 
in  length,  were  driven  from  Sackett  Street  to  Sixth  Street  except 
for  a  space  of  about  200  ft.  This  sewer  discharged  into  an  in- 
verted syphon  crossing  Fourth  Avenue  under  the  subway  at  Seventh 
Street.  The  syphon  consisted  of  two  6-ft.  circular  reinforced  con- 
crete tubes  for  the  storm-flow,  and  one  30-in.  vitrified  pipe  grade- 
crossing  for  the  dry-weather  flow. 

From  Seventh  Street  to  Tenth  Street,  where  the  excavation  was 
in  sand  and  loam,  the  opening  was  made  for  the  full  width  of  the 
structure  and  no  difficulty  was  encountered  (Plate  78).  The  work 
in  the  two  blocks  from  President  Street  to  Sackett  Street  was  left 
to  tlie  last  because  all  the  information  obtainable  indicated  that  the 
contractor  would  find  nothing  but  very  fine,  water-soaked  material. 
An  additional  reason  was,  that  nearly  every  building  in  these  two 
blocks  was  10  to  14  in.  out  of  plumb,  and  the  Building  Depart- 
ment had  notified  the  owners  that  the  buildings  were  unsafe. 

In  order  to  insure  against  slides  from  under  the  building  while 
underpinning  the  large  tenement  at  the  southeast  comer  of  Union 
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Street  and  Fourth  Avenue,  interlocking  steel  sheeting  was  driven 
between  the  building  and  the  subway  line.  After  this,  the  piers 
of  the  building  were  underpinned  by  means  of  10-in.  cylindrical 
steel  piles  driven  in  6-ft.  sections  by  means  of  a  ''goat"  attached  to 
a  drop-hammer  pile-driver  (see  Plate  76,  Fig.  2).  After  being  driven 
a  few  feet  below  the  subgrade  of  the  tunnel,  the  piles  were  filled 
with  concrete  and  the  piers  for  the  houses  built  on  top  of  them. 

Fortunately,  the  material  found  while  excavating  these  two 
blocks  was  not  as  bad  as  had  been  expected  and  there  was  no  ap- 
preciable settlement  of  or  damage  to  the  houses. 

Twelve-inch  slabs  of  concrete  without  reinforcing  rods  formed 
the  floor  of  the  subway  above  ground-water  and  these  slabs  were  not 
bonded  to  the  column  footings.  The  center  and  quarter  walls  were 
12  in.  thick  and  reinforced  with  2  rows  of  1-in.  vertical  rods, 
spaced  12  in.  center  to  center  and  several  longitudinal  rods  fastened 
to  them  by  means  of  wire  clips.  The  side  walls  had  IJ-in.  bent 
rods  in  the  lower  outer  comer,  and  vertical  IJ-in.  rods,  spaced 
6  in.  center  to  center,  and  placed  2  in.  from  the  inner  face  of  the 
wall  (Plate  79,  Fig.  2).  The  thickness  of  the  side-wall  varied 
from  20  in.  to  22  in.,  depending  upon  the  depth  of  the  subway  below 
the  street  level,  the  proximity  to  buildings  and,  in  some  cases,  the 
hydrostatic  pressure.  In  the  case  of  ground  water  being  less  than 
5  ft.  above  subgrade,  a  12-in.  slab  with  1-in.  reinforcing  rods 
spaced  10  in.  center  to  center  was  used  for  the  floor.  These  rods 
extended  from  under  the  side  wall  to  a  point  about  6  in.  beyond  the 
center  line  of  the  structure,  where  they  overlapped  those  in  the 
floor  of  the  other  half  of  the  tunnel.  Where  the  ground-water  was 
more  than  6  ft.  above  the  subgrade,  IJ  in.  rods  spaced  6  in.  center 
to  center  were  used  and  the  effective  depth  of  concrete  for  the 
beam  or  slab  varied  from  14  to  24  in.  For  the  roof,  li-in.  rods 
spaced  6  in.  center  to  center  extended  from  the  side  wall  to  5  in. 
past  the  center  line  in  all  cases,  but  the  effective  depth  varied 
from  24  to  28  in.,  depending  upon  the  amount  of  "cover"  over  the 

roof. 

Portland  cement,  tested  and  tagged  by  the  Public  Service  Com- 
mission at  the  mills,  was  brought  to  the  work  by  rail  and  dis- 
tributed along  the  job  by  means  of  teams.  Cow  Bay  sand  and 
washed  gravel  the  latter  ranging  in  size  from  J  in.  to  IJ  in.,  were 
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delivered  in  scows  at  Gowanus  Canal  and  distributed  along  the 
work  by  means  of  teams.  The  interior  walls  and  roof  consisted  of 
1 :  21 :  4i  mixture.  Due  to  the  contractor  using  reinforced  con- 
crete in  the  place  of  the  usual  water-proofing,  all  the  concrete 
in  floors  and  side-walls  was  mixed  in  the  proportion  of  1:2:4. 
Only  a  few  thousand  yards  of  sand  fit  for  concrete  were  found 
in  the  excavation  of  the  three  contracts  south  of  Sackett  Street. 
The  concrete  on  Section  ll-A-2  and  ll-A-4  was  mixed  by  means 
of  portable  rotary  mixers  electrically  driven  and  placed  in  such  a 
position  that  the  concrete  passed  from  the  mixer  through  chutes 
directly  into  the  forms.  The  concrete  was  mixed  wet  in  all  cases, 
and  the  men  used  hoes  for  spreading  it  in  the  floor  and  roof.  In  the 
walls  small  wooden  spades  were  used  close  to  the  forms,  resulting 
in  a  very  smooth  finish  of  the  concrete.  The  use  of  fin*avel  in  con- 
crete instead  of  stone  seems  to  be  more  economical  because  of  the 
ease  of  handling.  It  gave  very  good  results.  About  1.7  cu.  ft.  of 
water  was  used  for  each  two-bag  batch  of  1:2:4  concrete,  being 
14%  of  the  volume  of  the  aggregates  measured  loose  or  19%  of 
the  volume  of  concrete. 

In  the  winter  the  water  was  raised  to  a  temperature  of  about 
150  degrees,  resulting  in  concrete  being  deposited  in  the  forms  at  a 
temperature  from  60  degrees  to  60  degrees,  varying  with  the 
temperature  of  the  atmosphere.  Concrete  was  placed  without  in- 
terruption from  cold  weather,  except  the  12-in.  walls,  in  which 
concrete  was  not  placed  when  the  temperature  of  the  air  was  below 
20  degrees.  Salt  hay  was  used  as  a  protection  during  freezing 
weather. 

All  forms  used,  except  for  jack  arches,  were  of  wood  and 
designed  by  the  contractor's  engineer,  so  that  they  could  be  re- 
moved in  panels  or  sections  and  were  generally  used  from  15  to 
20  times. 

Even  by  exercising  great  care,  it  is  difficult  to  maintain  sharp 
edges  on  concrete.  The  handling  of  heavy  timbei  and  material 
tends  to  break  the  comers  and  give  the  edges  a  ragged  appearance. 
To  avoid  this,  the  edges  of  the  duct-bench  and  openings  through  the 
walls   were    chamfered. 

For  the  jack  arches  between  the  steel-bents  of  the  station,  iron 
forma  (No.  16  gauge  metal)  were  used.    In  order  to  hold  the  2  in. 
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of  protecting  concrete  on  the  under  side  of  girders,  wire  cloth  of 
about  6  in.  by  9  in.  mesh  waa  used. 

The  bottom  of  the  subway  for  two-thirds  of  this  contract  and 
the  whole  of  the  contract  from  Twenty-seventh  Street  to  Forty- 
third  Street  was  below  Elevation  101,  and  for  this  condition  the 
contract  drawings  required  the  placing  of  brick  in  mastic  be- 
tween stations  as  well  as  in  the  stations.  The  contractor  offered 
the  city  a  rebate  if,  in  lieu  of  the  brick  in  mastic  and  6-in.  con- 
crete base,  he  would  be  permitted  to  place  additional  longitudinal 
reinforcing  rods  and  a  richer  concrete.  The  reinforcing  consisted 
of  S-in.  longitudinal  rods  occupying  0.4  of  1%  of  the  area  of  the 
concrete,  the  intention  being  to  cause  the  shrinkage  cracks  to  be 
many  and  small  rather  than  one  large  crack.  The  contract  was 
modified  accordingly. 

In  ground-water  where  the  original  contract  drawings  showed  a 
floor-slab  12  in.  thick  with  5  in.  of  brick  in  mastic  under  it,  sup- 
ported by  6  in.  of  foundation  concrete,  the  revised  contract  re- 
quired a  concrete  slab  not  less  than  16  in.  thick,  reinforced  in  the 
same  manner  as  shown  on  the  contract  drawings  but  having  addi- 
tional reinforcement  of  J-in.  square,  corrugated  steel  bars  equalling 
0.4  of  1%  of  the  area  of  the  concrete.  Instead  of  1 :  2i :  4i  mixture 
of  concrete  required  by  the  original  specifications,  the  mixture  was 
made  1:2:4.  Where  the  contract  drawings  showed  a  thickness 
of  16  in.  or  more  for  the  floor-slabs  above  the  brick  in  mastic,  this 
thickness  was  retained  but  the  concrete  was  made  of  1:2:4  mixture 
and  reinforced  with  f-in.  longitudinal  rods  equalling  0.4  of  1% 
of  the  area  of  the  concrete.  The  concrete  of  the  side  walls  was 
reinforced  in  a  similar  manner  and  the  brick  in  mastic  was  omitted. 
At  stations  where  the  construction  was  of  steel  bents,  the  two-ply 
fabric  water-proofing  was  retained  outside  of  a  10-in.  concrete  wall 
reinforced  with  0.6  of  1%  of  longitudinal  J-in.  rods.  This  concrete 
took  the  place  of  the  8-in.  brick  in  mastic. 

The  contractor  used  the  greatest  care  in  getting  uniformity  of 
mixture  of  concrete,  spacing  of  rods  and  the  cleaning  of  junctions 
of  concrete  placed  on  different  days.  It  may  be  said  that  each  slab 
was  water-proof  but  the  crack  at  the  junction  of  two  days'  work 
was  always  present  even  though  the  extent  was  modified  due  to 
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the  overlapping  of  the  rods  and  the  care  exercised  in  getting  clean 
junctions  of  concrete. 

At  the  time  this  question  was  under  discussion,  the  writer 
opposed  this  method  of  water-proofing  so  important  a  structure  as 
the  subway. 

Apparently,  the  method  was  successful,  but  we  have  no  means 
of  knowing  this  very  definitely  because  there  is  no  hydrostatic 
head  outside  of  the  tunnel,  as  yet. 

While  it  was  expected  that  ground-water  would  be  found  at  about 
Elevation  101,  test-pits  dug  near  Carroll  Street  showed  that  water 
stood  practically  stationary  at  Elevation  92.5. 

The  test  will  come  when  some  large  trunk-sewer  is  built,  pos- 
sibly intersecting  the  subway  route.  During  the  construction  of 
this,  it  is  possible  that  the  water  from  the  canal  will  envelope  the 
lower  portion  of  the  subway.  Should  the  subway  walls  leak  then,  it 
is  probable  that  the  water  would  carry  sufficient  material  in  sus- 
pension to  silt  up  the  leaks  in  time. 

The  roofs  of  the  stations  at  Union  Street  and  Ninth  Street  were 
water-proofed  by  means  of  two  layers  of  rock  asphalt  mastic 
each  J-in.  thick  and  a  protection  of  4  in.  of  concrete.  The  rock 
asphalt  mastic  was  composed  of  60  parts,  by  weight,  of  Sicilian 
asphalt  mastic  received  on  the  job  in  cakes;  10  parts  of  refined 
Trinidad  asphalt  as  a  flux,  and  30  parts  of  clean,  sharp  grit  passing 
a  sieve  of  8  meshes  to  the  lineal  inch.  The  ingredients  were  heated 
to  260  degrees  and  thoroughly  mixed.  The  mastic  was  spread, 
while  hot,  with  wooden  spatulas,  the  thickness  being  determined 
by  means  of  iron  rods  so  placed  as  to  act  as  "screeds"  or  guides. 
The  results  were  entirely  satisfactory. 

Due  to  lack  of  cover,  the  placing  of  the  roof  had  to  be  delayed. 
The  bottom  and  walls  had  to  be  built  first;  then  the  20-in.  water 
main  and  gas  mains  were  removed  from  over  the  tunnel  to  the 
side  of  the  tunnel,  permitting  the  roof  concrete  to  be  placed.  In 
each  block,  there  is  an  opening  in  the  roadway  of  about  100  ft. 
in  length  and  6  ft.  wide  covered  with  gratings  for  ventilation. 
The  roof  between  stations  is  not  water-proofed  but  is  covered  with 
6  in.  of  gravel  which  is  intended  to  act  as  a  drain,  and  the  water 
reaching  the  edge  of  the  roof  is  supposed  to  find  its  way  rapidly 
into  the  ground  through  the  4-in.  hollow  tile  at  the  side  of  the 
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tunnel.  The  roof  was  placed  in  slabs  of  about  32  ft.  in  length,  the 
i  unction  of  one  day's  work  with  another  was  made  as  carefully  as 
possible  and  a  small  cove  about  3  in.  deep  and  1  in.  wide  was 
left  in  the  concrete.  This  cove  was  afterwards  filled  with  tar,  the 
idea  being  that  it  would  help  the  process  of  silting  up  of  these 
cracks.  In  the  writer's  opinion,  this  method  of  treating  the  roof 
was  entirely  successful. 

The  total  quantities  on  this  contract  were  225  600  cu.  yd.  of 
f-xcavation,  of  which  39  000  cu.  yd.  were  below  mean  high  water, 
53  700  cu.  yd.  of  concrete,  2  050  tons  of  structural  steel,  3  000  tons 
of  steel  rod.    The  daily  average  number  of  men  employed  was  385. 

Mr.  L.  G.  Burleigh  was  Superintendent,  Mr.  S.  M.  Purdy  was 
Chief  Engineer  for  the  contractor,  Mr.  E.  Holtmark  and  Mr.  C.  E. 
Thomson  held  the  office  of  Section  Engineer  for  the  Public  Service 
Commission   at  different  times. 

SECTION  II-A-3. 

Ox  Fourth  Avenue,  From  Tenth  Street  to 
Twenty-seventh  Street. 

Tide  Water  Building  Co.  and  Thomas  B.  Bryson,  Contractor. 

This  section  is  4  tracks  wide  and  has  a  local  station  435  ft. 
long  at  Prospect  Avenue  and  at  Twenty-fifth  Street. 

This  section,  like  the  one  north  of  it,  is  at  the  base  of  a  large 
water-shed,  but  all  the  work  except  178  ft.  at  the  south  end  was 
above  mean  high  water. 

Actual  work  of  excavation  was  begun  on  December  20th,  1909. 
Sewers,  water  and  gas  mains  and  other  subsurface  structures  were 
removed  from  under  the  roadway  of  Fourth  Avenue  and  rebuilt  in 
permanent  location  under  the  sidewalk.  Pressure  gas  mains,  crossing 
Fourth  Avenue,  were  maintained  by  suspending  them  about  20  ft. 
above  the  street  by  means  of  steel  cables  passing  over  masts  on  each 
side  of  the  avenue.  The  Edison  cables  were  temporarily  supported 
on  the  fence  of  the  west  temporary  roadway. 

An  off-line  sewer  had  to  be  built  in  Twelfth  Street  and  in 
Twenty-sixth  Street.  Plate  80,  Fig.  1,  shows  the  method  employed 
and  the  successive  steiJs  taken  in  rebuilding  an  old  off-line  sewer 
in  Third  Avenue  between  Twenty-sixth  and  Twenty-seventh  Streets. 
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To  meet  the  requirements  of  the  specifications,  two  12i-ft.  tempo- 
rary roadways  were  built  for  the  whole  length  of  the  contract. 
These  roadways  were  supported  by  wooden  piles  driven  just  outside 
of  the  line  of  the  subway,  and  later  by  raker  braces.  On  April 
23d,  1910,  a  70-ton  steam-shovel  with  a  2J-cu.  yd.  dipper  began 
work  of  excavation  for  the  tunnel  trench  near  Fifteenth  Street 
(Plate  81,  Fig.  1). 

The  shovel  loaded  the  excavated  material  into  6-car  trains  of 
side-dumping  cars,  holding  about  4  cu.  yd.,  hauled  by  20-ton 
locomotives  on  a  3-ft.  gauge  track.  These  trains  passed  out  of  the 
cut  and  traveled  over  the  surface  of  Nineteenth  Street  to  the  con- 
tractor's dump  at  Gowanus  Canal.  The  material  excavated  was 
loam  and  sand,  gravel  and  some  boulders  (Plate  82).  The  sides  of 
the  cut  stood  at  a  steep  slope,  requiring  bracing  and  sheeting  for 
only  the  lower  half  of  the  trench.  The  steam-shovel  worked  two 
8-hour  shifts  from  April  23d,  1910,  to  October  17th,  1910,  and  one 
8-hour  shift  until  November  28th,  1910.  While  normally  8  000  to 
10  000  cu.  yd.  of  excavation  per  contract  per  month  is  considered 
good  work,  the  shovel  took  out  from  30  000  to  40  000  cu.  yd.  in  a 
month. 

Plate  84  is  typical  of  a  series  of  diagrams  designed  by  the 
author  to  show  graphically  the  rate  at  which  work  of  excavating, 
concreting,  etc.,  should  progress  and  the  amount  of  work  actually 
done  later  each  month.  When  these  charts  were  made  there  was  no 
precedent  that  could  be  followed  since  the  old  subway  took  four 
years  to  build  and  the  contracts  just  executed  required  the  work 
to  be  completed  in  two  years.  The  "criterion  line"  was  drawn  from 
the  date  of  the  executing  of  the  contracts  (November  9,  1909)  to 
a  date  4  months  before  the  date  set  for  the  completion  of  the  work. 
The  criterion  line  for  concrete  was  drawn  so  as  to  begin  3  months 
after  executing  the  contract  and  end  3  months  before  completion 
of  contract. 

The  criterion  line  for  general  progress  (money  diagram)  covered 
a  period  of  24  months,  of  course. 

The  criterion  lines  thus  established  agreed  closely  with  the  work 
accomplished  on  Sections  ll-A-2,  ll-A-3  and  ll-A-4,  except  the 
excavation  for  ll-A-3,  which  was  done  more  rapidly  than  called 
for  by  our  schedule. 


PLATE  81, 
THE    MUNICIPAL     ENGINEERS 
OF  TK£  CITV  OF  NEW   YOftK. 
OESTfiEICH  ON  THE    FOURTH 
AVENUE  SUeWAV,  B 


Vto.  I.— Stku  SaoviL  oh  SBcnoN  ll-A-t. 


THE    FOURTH    AVENUE    SUBWAY,    BROOKLYN.  191 

FoUowingr  the  shovel,  the  floor  concrete  for  the  express  tracks 
and  the  column  footings  for  the  center  and  the  two  quarter  walls 
was  placed  (Plate  81,  Fig.  2).  Locomotive  cranes  on  standard  gauge 
track,  were  then  used  to  trim  up  the  comers  along  the  sides  of 
the  cut  and  to  set  the  sheeting. 

The  concrete  was  placed  for  the  outside  tracks,  the  ducts  were 
laid,  and  the  lower  half  of  the  side-wall  was  poured  at  the  same 
time  as  the  concrete  enclosing  the  ducts  (Plate  80,  Fig.  2). 

Steel  forms  were  then  placed  for  the  roof  and  walls  of  four 
tracks  and  a  length  of  40  ft.  of  the  tunnel  (Plate  83,  Fig.  1).  These 
forms,  designed  by  the  contractor'?  engineer,  were  built  of  -^-in. 
steel  plates  stiffened  by  means  of  channels  and  angles.  The  top 
panels,  which  form  the  roof  and  splays,  were  hinged  so  that  the 
form  could  be  collapsed  inward  (Plate  83,  Fig.  2).  The  wheels 
on  which  the  bottom  of  the  forms  rested  had  axles  long  enough  to 
permit  of  sliding  the  forms  inward  3  in.  from  the  completed  con- 
Crete.  A  locomotive  hauled  the  forms  forward  into  place  for  the 
next  40-ft.  section  in  five  to  ten  minutes.  The  steel  reinforcing- 
rods  for  the  walls  and  the  wooden  box-forms  for  the  openings 
through  the  wall  were  all  placed  before  the  form  was  pulled 
forward.  The  steel  rods  on  the  roof  rested  on  metal  chairs  properly 
spaced.    The  steel  forms  were  greased  with  black  oil. 

The  sand  and  gravel  was  hauled  in  trains  from  the  dock  at  19th 
Street  to  the  large  bins  at  Nineteenth  Street  and  Fourth  Avenue, 
being  transferred  from  there  to  the  hoppers  over  the  mixer  by 
means  of  belt-conveyors  and  bucket-elevators. 

The  central  mixing-plant  consisted  of  a  rotary  mixer,  deliver- 
ing a  five-bag  batch  of  concrete  into  2 -yd.  bottom-dump  buckets 
on  cars  (Plate  85,  Fig.l).  These  were  hauled  to  the  work  by  loco- 
motives. The  buckets  were  raised  by  means  of  a  crane  to  a  hopper 
10  or  12  ft.  above  the  top  of  the  forms  (Plate  85,  Fig.  2).  The 
concrete  ran  by  gravity  from  the  hopper  down  an  inclined  wooden 
chute  having  trap-doors  in  it  so  the  concrete  could  be  delivered 
where  required. 

The  placing  of  the  concrete  was  usually  begun  at  six  o'clock 
in  the  morning  so  as  to  have  the  use  of  daylight  in  case  of  any 
accident  causing  the  work  to  be  prolonged  beyond  the  usual  6  to  9 
hours.     A  40-ft.  section  of  roof,  three  interior  walls  and  half  of 
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the  two  side-walls  contained  from  300  to  360  cu.  yd.  of  concrete. 
Several  sets  of  80  ft.  of  completed  tunnel  were  built  in  a  similar 
manner;  that  is,  600  to  625  cu.  yd.  of  concrete  were  placed  by 
two  shifts  working  on  one  80  ft.  form  from  14  to  18  hours. 

At  first  the  forms  were  pulled  in  four  days  after  the  concrete 
had  been  placed,  but  during  the  warm  weather  this  rule  was  modi- 
fied and  occasionally  forms  were  slacked  in  60  to  72  hours.  The 
quantity  of  forms  being  limited,  the  contractor  had  to  use  them 
as  rapidly  as  possible  in  order  to  complete  his  work  in  time.  This 
gave  rise  to  constant  requests  from  the  contractor  to  be  allowed  to 
pull  the  forms  in  shorter  time.  The  writer  believes  that  to  pull 
forms  from  under  a  reinforced  slab  roof  four  days  after  the  con- 
crete is  placed  is  a  fair  rule. 

There  being  so  much  steel  to  absorb  the  heat  from  the  con- 
crete, large,  coke-burning  salamanders  were  placed  under  the  steel 
form  of  each  track  and  canvas  was  hung  at  each  end  so  as  to  retain 
the  heat  (Plate  86,  Fig.  1).  The  salamanders  were  in  place  12  hours 
before  placing  the  concrete  and  for  several  hours  after  it  was  placed. 
The  water  at  the  mixer  was  heated  to  a  temperature  of  150  degrees. 
Salt  hay  was  used  as  a  covering  for  the  concrete. 

During  September  and  October  of  1910  an  attempt  was  made 
to  deliver  concrete  by  means  of  compressed  air  from  the  central 
mixing  plant  to  its  place  in  the  forms.  The  compressor  located 
in  the  trench  below  the  rotary  mixer  between  Eighteenth  Street 
and  Nineteenth  Street  discharged  into  a  4-in.  wrought-iron  pipe, 
which  delivered  the  material  several  blocks  away  into  a  receptacle 
which  had  baffle  plates  in  it  to  check  the  velocity  of  the  concrete. 
From  this  it  passed  down  inclined  chutes  to  the  forms. 

There  was  a  tendency  to  "choke"  up  the  delivery  pipe,  and  this 
difficulty  was  not  eliminated  by  the  substitution  of  a  6-in.  pipe. 

The  concrete  as  delivered  was  well  mixed  and  would  have  been 
in  satisfactory  condition  for  the  work. 

During  the  summer  of  1911,  the  "cement-gun"  was  used  with 
success  in  repairing  the  concrete  on  the  under  side  of  beams  and 
girders  in  Prospect   Avenue  and  Twenty-fifth   Street  Station. 

The  water-proofing  on  the  roof  of  the  stations  at  Prospect  Ave- 
nue and  Twenty-fifth  Street  was  two  ply  of  woven  fabric  and  one 
layer  of  brick  in  mastic,  while  on  the  sides  three  ply  of  woven 
fabric  was  placed. 
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When  restoring  sidewalks,  we  attempted  the  task  of  getting  prop- 
erty owners  whose  fences  extended  10  to  15  ft.  beyond  the  house 
line  to  move  them  back  to  a  line  7  ft.  from  the  house  line. 

We  found  so  much  opposition  that  we  abandoned  the  scheme, 
having  achieved  but  slight  success.  City  planning  (correcting  old 
errors)  is  an  excellent  project,  but  it  is  useless  to  make  a  map 
showing  a  street  widened  from  80  ft.  to  120  ft.,  if  we  permit  fences 
to  encroach  from  10  to  15  ft.  on  each  sidewalk. 

The  removal  of  the  ill-kept,  unsightly  "parkways"  and  substitu- 
tion of  the  much  smaller  ventilating  openings  materially  improved 
the  roadway  of  Fourth  Avenue. 

The  total  quantities  on  this  contract  were :  290 160  cu.  yd.  of 
excavation,  60  400  cu.  yd.  of  concrete,  2  000  tons  of  structural  steel 
and  2  700  tons  of  steel  rods.  The  average  daily  number  of  men  em- 
ployed was  325. 

The  Superintendent  was  Mr.  Eobert  Eldredge.  The  Chief  Engi- 
neer for  the  contractor  was  Mr.  Stephen  P.  Brown.  Mr.  George 
Murgatroyd  was  Section  Engineer  for  the  Public  Service  Com- 
mission. 

SECTION  ll-A-4. 

On  Fourth  Avenue,  From  Twenty-seventh  Street  to 

Forty-third  Street. 

E.  E.  Smith  Contracting  Co.,  Contractor. 

This  section  is  4  tracks  wide  from  Twenty-seventh  Street  to 
the  express  station  at  Thirty-sixth  Street.  At  either  end  of  this 
station,  there  is  the  usual  bell-mouth  to  make  room  for  the  island 
platforms.  At  Thirty-eight  Street  the  structure  has  7  tracks  and 
passes  under  the  elevated  road  and  the  Culver  Cut.  Four  tracks 
continue  southward  on  Fourth  Avenue  at  the  upper  level,  while  3 
tracks  are  depressed  so  as  to  pass  under  the  Fort  Hamilton  tracks 
to  form  the  beginning  of  the  Coney  Island  Rapid  Transit  Route. 
The  most  easterly  track  branches  toward  the  east  from  the  track  at 
the  upper  level.  The  ends  are  closed  by  means  of  temporary  bulk- 
heads. In  order  to  construct  the  3  depressed  tracks,  it  was  neces- 
sary to  excavate  a  trench  70  ft.  below  the  street  with  the  subgrade 
20  to  25  ft.  below  the  water  level.  The  contractor  began  work  on 
December  10th,  1909. 
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The  general  method  of  procedure  on  this  contract  was  similar 
to  that  on  ll-A-2,  ten  electrically  driven,  movable  stiff -leg  derricks 
being  used  to  hoist  the  material  to  the  surface  from  wliere  it  was 
hauled,  by  means  of  teams,  to  a  dump  behind  the  new  sea-wall 
between  Twenty-ninth  Street  and  Thirty-fourth  Street  on  New 
York  Bay.  The  excavation  was  all  loam  and  sand  and  about 
20  000  cu.  yd.  was  taken  out  monthly.  Ground  water  was  found 
at  Elevation  101.  This  required  constant  pumping.  The  cut  was 
sheeted  with  2-  and  3-in.  sheeting  and  braced  transversely  with 
10  by  10-in.  yellow  pine  spaced  8  ft.  center  to  center  (Plate  79,  Fig.  1). 

The  concrete  was  mixed  with  rotary  mixers  placed  directly  over 
the  work  so  that  the  concrete  could  be  delivered  directly  into  the 
forms,  by  means  of  a  chute. 

Concrete  was  usually  placed  in  32-ft.  sections  in  the  floor  and 
also  in  the  roof.  Occasionally,  as  much  as  200  cu.  yd.  were  placed 
by  2  mixers  in  5  to  7  hours.  No  interruption  in  the  placing  of 
concrete  occurred  during  the  winter — the  contractor  heating  the 
water  used  in  the  concrete  to  a  temperature  of  150  degrees. 

In  the  southerly  portion  of  this  contract,  much  of  the  structure 
was  of  steel-beam  construction,  at  considerable  depth  below  ground 
water.  On  these  walls  2-ply  woven  fabric  and  brick  in  mastic 
required  by  the  original  contract,  were  omitted  and  there  was  sub- 
stituted 10  in.  of  1:2:4  concrete  outside  of  the  backs  of  the 
I-beams.  This  concrete  was  reinforced  with  0.5%  of  longitudinal 
i-in.  square  corrugated  steel  bars. 

The  concrete  below  the  embedded  steel  floor  beams  or  girders 
was  made  of  a  thickness  equal  to  the  gross  thickness  from  the  bot- 
tom of  the  beams  or  girders  to  the  bottom  of  the  layer  of  concrete 
below  the  water-proofing,  as  shown  on  the  contract  drawings.  Con- 
crete consisted  of  1:2:4  mixture  and  was  reinforced  with  0.4% 
of  longitudinal  i-in.  square  rods. 

On  the  roof  of  Thirty-sixth  Street  Station,  two  i-in.  layers  of 
rock  asphalt  were  placed  as  water-proofing  instead  of  the  2  plies 
of  woven  fabric  and  1  layer  of  brick  in  mastic  required  by  the 
original  contract.  The  rock  asphalt  consisted  of  60  parts  by 
weight  of  asphaltic  mastic,  10  parts  of  Trinidad  flux  and  30  parts 
of  grit. 

The  water  and  gas  pipes  were  maintained,  in  the  usual  manner, 
by  supporting  them  from  the  timbers  (Plate  78).    Where  the  large 
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mains  were  in  the  way  of  the  placing  of  the  concrete  in  the  roof, 
screw-jacks  with  2J-in.  stems  and  long  handles  were  used  (Plate  86, 
Fig.  2).  Since  these  could  be  operated  from  the  roadway  through  a 
small  hole  in  the  decking,  they  obviated  the  necessity  of  blocking 
traffic.  These  screw-jacks  were  designed  by  the  contractor's  engi- 
neer and  were  later  adopted  by  other  companies. 

Plate  87,  Fig.  1,  shows  the  one  form  of  the  12-in.  reinforced 
center  wall,  the  form  on  the  near  side  not  having  been  placed  as 
yet.    It  also  shows  the  box  forms  for  the  opening  through  the  wall. 

Plate  87,  Fig.  2,  shows  the  elevated  structure  and  roadway 
near  Thirty-eighth  Street.  Below  this  roadway,  at  right  angles  to 
Fourth  Avenue,  is  the  Culver  Cut.  Below  this,  longitudinally  with 
Fourth  Avenue,  there  is  the  double-deck  structure  of  the  subway. 
The  4  elevated  columns  located  over  the  subway  at  this  point  were 
carried  on  2  pairs  of  steel  trusses,  the  ends  of  which  were  supported 
on  wooden  horse-heads,  the  bases  of  which  were  at  the  subgrade  of 
the  tunnel.  A  system  of  I-beams  and  brackets  riveted  to  the  ele- 
vated columns  transferred  the  load  to  the  trusses. 

The  sewers  on  this  section  were  not  very  large  and  for  the  most 
part  were  built  after  the  sides  of  the  subway  had  been  completed. 
There  is  one  sewer  syphon  passing  from  east  to  west  under  the 
subway  at  Thirty-fifth  Street. 

The  total  quantities  on  this  contract  were  338  500  cu.  yd.  of 
excavation,  of  which  63  500  cu.  yd.  were  below  mean  high  water, 
71  000  cu.  yd.  of  concrete,  5  300  tons  of  structural  steel,  3  300  tons 
steel  rods.    The  daily  average  number  of  men  employed  was  430. 

Mr.  L.  G.  Burleigh  was  the  Superintendent,  Mr.  S.  M.  Purdy 
was  the  Engineer  for  the  contractor  and  Mr.  John  L.  Hogan  was 
the  Section  Engineer  for  the  Public  Service  Commission. 

For  the  Commission,  Mr.  Alfred  Craven  is  Chief  Engineer; 
Mr.  Robert  Ridgway,  Engineer  of  Subway  Construction;  Mr.  F.  C. 
Noble,  Division  Engineer;  Mr.  S.  Dahm,  General  Inspector  of 
Designs,  with  Messrs.  C.  E.  Conover  and  M.  Allen  in  active 
charge  of  designs.  Mr.  A.  Lodholz,  Assistant  Division  Engineer. 
Mr.  8.  U.  Hopkins  and  the  writer  were  in  charge  of  the  three  first 
and  second  sections,  respectively,  until  September,  1911,  after  which 
time  the  writer  was  in  charge  of  the  six  sections  under  the  Division 
Engineer. 
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E.  H.  Mellert.* — The  design  and  construction  of  the  Flatbush 
Avenue  Tunnel  of  the  Fourth  Avenue  Subway  presented  unusual 
problems  in  Subway  construction.  It  was  necessary  to  plan  and  carry 
on  the  work  in  such  a  manner  as  not  to  interfere  with  operation  of 
trains  in  the  Interborough  Subway  under  which  the  Fourth  Avenue 
Subway  passes.  Under  these  conditions,  the  new  Subway  had  to  be 
built  as  a  tunnel. 

The  old  subway,  in  addition  to  carrying  the  street  loads,  carried 
also  the  double-track  trolley  line  and  the  two-track  elevated  line  in 
Flatbush  Avenue,  so  that  the  loads  to  be  carried  in  the  new  work 
were  quite  large.  The  track  floor  of  the  old  subway  consisted  of  a 
14-in.  layer  of  unreinforced  concrete  and  was,  therefore  none  too 
strong  if  undermined  for  any  considerable  area.  Care  had  to  be 
taken  not  to  leave  too  great  an  area  unsupported  at  a  time. 

The  original  design  for  the  tunnel,  which  was  presented  by  the 
Public  Service  Commission,  proposed  using  steel-bent  construction. 
This  design  was  not  considered  feasible  by  the  contractors  because  it 
would  necessitate  the  undermining  of  large  portions  of  the  old 
subway  at  a  time  which  they  considered  dangerous,  and  because  of 
the  difficulty  in  placing  heavy  steel  in  such  close  timbering  as 
would  be  required.  They  therefore  asked  for  plans  and  bids  from 
several  firms  of  consulting  engineers.  One  plan  submitted  proposed 
four  circular  cast-iron  tubes  to  be  constructed  by  the  shield  method. 
The  plan  finally  adopted  was  the  one  submitted  by  the  engineering 
firm  of  Jacobs  and  Davies.  This  design  is  shown  in  plan  and  sec- 
tion, by  Plates  88  and  89,  and  proposed  a  massive  structure  with 
plain  concrete  floor,  walls  and  arches.  Upon  the  acceptance  of  this 
plan  by  the  contractor,  it  was  approved  by  the  Public  Service  Com- 
mission. Jacobs  &  Davies  were  then  retained  by  the  contractor  as 
"Managing  Engineers,"  and  did  the  work  on  a  force  account  basis, 
the  contractor  furnishing  all  necessary  materials  and  paying  all 
the  labor,  while  Jacobs  &  Davies  furnished  the  superintendence  and 
labor.  Mr.  Oestreich,  in  his  paper,  has  outlined  the  general  features 
of  the  work  and  it  is  my  endeavor  to  explain  the  method  of  con- 
struction more  in  detail. 

The  following  method  of  construction  was  adopted: 

Two  shafts,  approximately  15  ft.  by  15  ft.  in  the  clear,  were 
sunk,  one  each  side  of  the  old  subway  to  the  subgrade  of  the  new 
tunnel  about  50  ft.  below  street  surface.  This  work  required  about 
six  days,  working  continuously  day  and  night.  3-in.  by  12-in.  tongue 
and  groove  yellow  pine  sheeting  about  20  ft.  long  was  used  at  the 


*  Assistant  Engineer,  Public  Service  Commission. 
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top  of  the  shaft,  being  driven  vertically  to  the  level  of  the  fifth  frame 
of  timbers  from  the  top.  The  frames  were  placed  horizontally, 
spaced  5  ft.  center  to  center  and  consisted  of  12-in.  by  12-in.  yellow 
pine  timbers  so  that  the  east  and  west  timbers  extended  past  the 
ends  of  those  on  the  north  and  south  sides  so  that  the  thrust  on 
them  was  resisted  by  the  north  and  south  timbers.  The  north  and 
south  timbers  were  held  by  a  12-in.  by  12-in.  strut  across  the  center 
of  the  shaft  from  north  to  south.  The  frames  were  separated  by 
12-in.  by  12-in.  posts  which  also  carried  the  weight  of  the  frames 
and  the  vertical  thrust  on  the  sheeting.  Below  the  fifth  frame  of 
timbers  the  same  kind  of  sheeting  was  used  but  was  driven  vertically 
in  short  lengths  from  frame  to  frame.  The  frames  were  all  the 
same  as  described  except  at  the  bottom  of  the  shaft  where  provisions 
had  to  be  made  for  breaking  out  for  the  cross-drifts.  Plate  73a 
shows  the  location  of  the  shafts,  cross-drifts  and  wall-drifts. 

When  the  shaft  had  been  driven  to  subgrade,  an  opening  was 
broken  through  the  side  toward  the  proposed  cross-drift  and  a  narrow 
drift  about  6  ft.  wide  made  to  extend  across  the  cross-drift  at  right 
angles  to  same.  In  this  narrow  drift  the  first  two  sets  of  timbers 
for  the  cross-drift  were  placed  and  then,  working  both  ways,  in 
the  manner  to  be  described  for  wall-drifts,  the  cross-drift  was 
gradually  made  to  extend  to  the  full  width  of  the  new  subway.  The 
cross-drifts  and  shafts  were  planned  to  be  entirely  outside  the 
limits  of  the  old  subway  and  approximately  parallel  to  the  outside 
walls  of  same.  The  new  tunnel  lies  entirely  between  the  two  cross- 
drifts. 

Upon  the  completion  of  the  cross-drifts,  which  were  made  wide 
enough  to  accommodate  two  narrow-gauge  construction  tracks  (about 
11  ft  in  the  clear),  openings  were  made  in  the  side  of  the  cross- 
drift  at  each  wall  of  the  new  subway,  for  the  starting  of  the  wall- 
drifts.  These  wall-drifts  were  made  wide  enough  to  accommodate 
the  entire  thickness  of  wall,  and,  when  possible,  a  narrow-gauge 
construction  track,  besides,  and  high  enough  (about  13  ft.  in  the 
clear)  to  allow  the  walls  to  be  built  to  a  height  of  from  2  ft.  to  3  ft. 
below  the  springing  line  of  the  arch. 

Wall-Drifts. 

A  typical  section  of  the  wall-drifts  is  shown  on  Plate  90.  The 
regulation  timber  set  consists  of  a  12-in.  by  12-in.  sill  resting  on 
3-in.  by  10-in.  mud  sills,  which  forms  a  bearing  for  two  12-in.  by 
12-in.  side  legs  which  support  the  crown  bar  (15-in.  X  at  60  lb.). 
The  side  legs  or  side  trees  take  the  thrust  on  the  sides  of  the  drift 
and  this  thrust  is  resisted  at  the  bottom  of  the  leg  by  the  friction 
between  the  leg  and  the  sill,  and  by  a  3-in.  by  10-in.  spreader  placed 
on  top  of  the  sill,  and  at  the  top,  the  thrust  is  resisted  by  a  special 
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iron  cap,  shown  in  detail  in  Plate  90,  which  hooks  around  the  end 
of  the  crown  bar  and  the  inside  of  the  leg  and  acts  as  a  bearing  plate 
for  the  crown  bar.  Struts  or  chugs  were  placed  between  the  sills, 
side  legs  and  crown  bars  of  adjoining  sets  to  keep  them  spaced 
and  to  transmit  the  thrust  from  the  heading  or  face  of  the  drift. 
The  earth  at  the  sides  was  retained  by  2-in.  by  8-in.  side  boards 
placed  horizontally  to  span  between  the  side  legs,  and  the  earth 
over  the  drift  was  held  by  2-in.  by  10-in.  poling  boards  spanning 
between  and  over  the  crown  bars.  A  complete  heading  and  face 
consisted  of  2-in.  by  10-in.  breast  boards  placed  horizontally  in  two 
sections  to  a  height  of  about  two-thirds  the  drift,  held  by  6-in.  by 
t)-in.  "soldiers"  and  6-in,  by  6-in.  stretchers,  braced  against  the 
12-in.  by  12-in.  walking  stick,  and  1-in.  by  6-in.  boxing-down 
boards  above  these,  placed  horizontally  in  three  sections  behind 
2-in.  by  8-in.  vertical  boards  called  "legs."  These  legs  are  held 
by  a  2-in.  by  6-in.  waling  piece  blocked  against  the  needle  beams. 

A  timber  set  and  face  being  completed,  as  shown  on  Plates  90 
and  92,  the  method  of  procedure  is  as  follows:  The  center  section 
of  vertical  legs  in  the  heading  is  removed,  leaving  the  boxing-down 
boards  in  view,  and  poling  boards  are  driven  forward  over  this  sec- 
tion through  the  space  left  for  them  over  the  leading  crown  bar. 
As  they  are  driven  ahead,  the  soil  under  the  point  of  the  boards  is 
gradually  removed  until  the  boards  are  about  half  way  to  the  next 
timber  set  (about  1  ft.  9  in.).  The  poling  boards  now  act  as 
cantilevers,  being  held  over  the  leading  crown  bar  and  being 
blocked  at  their  rear  ends  against  the  rear  poling  boards  and 
free  at  the  front  end  with  the  earth  above  the  forward  end 
bearing  down.  They  would  break  if  driven  further  without  addi- 
tional support.  To  provide  this  support,  the  earth  under  the  boards 
is  gradually  removed  and  the  small  heading  made  as  sheeted 
down.  Two  4-in.  by  6-in.  props  supporting  a  4-in.  by  6-in.  cap  are 
placed  under  the  forward  ends  of  the  poling  boards  in  this  heading 
and  wedged  up.  The  poling  boards  may  now  be  safely  driven  ahead 
to  full  length,  3  ft.  4  in.,  to  the  next  set.  The  soil  is  again  gradually 
removed  from  under  the  poling  boards  and  the  heading  advanced 
and  boxed  or  sheeted  down. 

The  poling  boards  over  the  two  side  sections  of  the  face  are  then 
driven  ahead  in  the  same  manner  as  that  just  described  for  the 
center  section.  After  the  heading  is  advanced  full  length  and  has 
been  sheeted  down  full  width,  the  new  crown  bar  may  be  placed 
and  some  of  the  load  on  the  poling  boards  transferred  to  it.  This 
leading  crown  bar  (see  Plate  92)  is  supported  on  the  forward  end 
of  two  needle  beams  which  act  as  cantilevers,  being  supported  by 
means  of  special  hangers  (detailed  on  Plate  90),  and  being  blocked 
at  the  rear  end  against  the  crown  bar  of  the  third  set  in  the  rear. 
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In  putting  the  leading  crown  bar  into  place,  a  2-in  by  8-in.  waling 
piece  is  placed  under  the  forward  ends  of  the  poling  boards  and  a 
space  of  about  four  inches  is  left  between  the  waling  piece  and  the 
crown  bar  by  blocking,  to  allow  room  for  driving  the  next  length 
of  poling  boards. 

The  heading  now  being  completed,  the  face  is  next  breasted 
down.  This  is  a  simple  process  compared  with  that  of  boxing 
down  the  heading  and  is  done  in  two  sections,  each  one-half  the 
width  of  the  drift.  Soil  is  removed  near  the  bottom  of  2-in.  by  8-in. 
legs  of  the  new  heading,  and  a  new  forward  breast  board  is  placed 
and  stretched  back  to  the  side  leg  in  the  rear  and  a  temporary 
"soldier"  in  the  middle  of  the  drift,  by  the  new  side  boards  which 
are  placed.  This  process  is  repeated  until  the  face  is  breasted  down 
to  subgrade,  the  old  breast  boards  being  removed  as  it  becomes 
safe  to  so.  The  face  is  then  braced  against  the  12-in.  by  12-in. 
walking  stick  by  means  of  6-in.  by  6-in.  "soldiers"  and  6-in.  by 
6-in.  stretchers,  as  shown  on  Plate  92.  This  then  permits  the  placing 
of  mud  sills  and  sills  upon  which  the  side  legs  are  then  erected 
and  wedged  up  to  receive  the  load  from  the  leading  crown  bar. 
When  this  is  done,  the  needle  beams  which  have  so  far  supported 
the  leading  crown  bar  can  be  removed.  The  side  boards  having 
been  packed  against  the  new  12-in.  by  12-in.  legs  and  the  3-in.  by 
10-in.  spreader  placed  over  the  sill,  the  new  set  and  face  are  com- 
pleted and  we  are  ready  to  proceed  to  the  next  set. 

The  work  of  advancing  the  heading  and  face  had  to  be  done 
very  carefully  to  prevent  runs  of  sand.  Whenever  a  run  started 
it  was  stopped  as  soon  as  possible  by  stuffing  hay  into  the  opening. 
The  joints  in  the  sheeting  were  also  packed  with  hay  to  prevent 
runs  of  sand.  The  earth  excavated  was  shovelled  into  dump  cars 
which  were  pushed  along  construction  tracks  in  the  wall  and  cross- 
drifts,  to  the  shafts  and  there  hoisted  to  the  surface  on  cages. 

As  soon  as  a  wall-drift  was  driven  through,  carpenters  were  put 
at  work  erecting  forms  for  the  wall.  The  forms  were  made  of 
2-in.  by  8-in.  lagging  dressed  on  one  side,  held  by  4-in.  by  6-in. 
uprights  which  were  braced  against  the  sides  of  the  drift.  As  the 
walls  were  to  be  built  in  advance  of  the  floor,  it  was  decided  to 
skew  the  bottom  of  the  walls  so  that  they  would  have  a  bearing  on 
the  floor  and  so  distribute  the  load  onto  the  floor.  The  concrete 
was  mixed  on  the  surface  and  lowered  down  the  shaft  in  dump 
cars  and  pushed  to  the  forms,  where  it  was  either  dumped  or 
shovelled  into  the  forms.  The  waUs  were  built  to  about  two  or  three 
feet  below  the  spring  line.  When  the  concrete  of  the  two  west 
walls  had  been  placed  (they  were  the  first  completed),  excavation 
was  started  for  the  arch  between  them  in  two  places.  In  both 
places  a  start  was  made  by  breaking  through  the  walls  of  the  old 
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depressed  track  and  making^  a  narrow  drift  about  5  ft.  wide  parallel 
to  the  center  of  the  new  trajck.  In  this  drift  the  first  I-beam  was 
placed  and  the  drift  was  then  widened  out,  working  both  ways. 

Arch  Drifts. 

The  typical  section  used  in  working  the  arch  drifts  is  shown  on 
Plate  89.  In  the  case  of  arch  drifts  under  the  old  subway  floor, 
the  earth  was  removed  up  to  the  floor  (see  Plate  76,  Fig.  1).  Where 
outside  the  limits  of  the  old  subway  floor,  poling  boards  were 
required  to  retain  the  soil  above. 

The  arch  drift  was  started  by  making  a  narrow  drift  near  the 
center  of  the  arch  parallel  to  the  track  center  line  and  long  enough 
to  extend  to  the  other  end  of  the  section  of  arch  to  be  built.  In 
this  drift  two  crown  bars  (15  in.  I  60  lb.)  were  placed  and  sup- 
ported on  stump  props  (12-in.  by  12-in.  yellow  pine)  at  the  ends 
and  on  temporary  props  between  them,  and  the  floor  of  the  subway 
blocked  on  the  crown  bar.  This  narrow  drift  was  then  widened 
out  on  each  side  and  new  crown  bars  and  timber  props  placed, 
advancing  from  set  to  set  in  about  four  sections  in  much  the  same 
manner  as  described  for  wall  drifts,  using  poling  boards  where 
necessarj'.  When  the  drift  had  been  widened  full  width  the  12-in. 
by  12-in.  sills  and  sill  props  were  placed  to  relieve  the  stump  props 
and  temporary  props.  The  sills  were  .  supported  on  short  posts 
placed  in  pits  excavated  to  the  bottom  of  the  finished  arch  drift 
so  as  to  permit  excavation  to  progress  without  danger  of  under- 
mining the  siUs  and  stump  props.  The  temporary  props  could  then 
all  be  removed,  leaving  a  clear  space  15  ft.  long  and  the  full  width 
of  the  track  and  walls,  as  shown  on  Plate  89.  The  X-beams  in  the 
top  were  placed  2-ft.  3-in.  cts.  and  the  subway  floor  blocked 
onto  them.  While  working  the  arch  drifts,  12-in.  by  12-in.  posts 
were  placed  quite  close  together  so  as  not  to  leave  the  old  floor 
unsupported  for  any  considerable  area. 

The  centers  for  a  14-ft.  section  of  arch  were  then  erected  in  the 
cleared  space.  The  centering  consisted  of  wooden  trusses  spaced 
3  ft.  4  in.  c.  to  c.  supporting  2-in.  by  4-in.  lagging  boards  (see  Plate 
75,  Fig.  2).  The  concrete  was  placed  under  difficulties,  as  it 
was  necessary  to  handle  same  three  or  four  times  between  the 
dump  cars  and  the  center.  The  concrete  over  the  walls  was  placed 
first  working  up  and  toward  the  center  of  the  arch,  packing  in 
between  the  crown  bars  as  well  as  possible  to  prevent  voids,  and 
inserting  at  least  one  grout  pipe  in  each  space  between  two  crown 
bars  to  provide  means  of  grouting  all  possible  voids.  As  more 
concrete  was  placed,  the  space  in  which  the  men  worked  gradually 
became  smaller  and  they  had  to  get  out  one  by  one  by  dropping 
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through  the  center.  On  reaching  the  middle  of  the  arch,  the  con- 
crete waa  placed  drier  and  packed  until  a  space  about  2  ft.  by  3  ft. 
by  height  of  arch  was  left  unfilled,  when  only  one  man  could 
work.  He  would  then  back  out  and  the  hole  in  the  center  was 
lagged  up  and  a  grout  pipe  inserted  in  the  space  and  same  filled 
up  by  pumping  grout,  thereby  completing  the  arch.  The  average 
time  for  completing  the  excavation  of  an  arch  drift  for  a  14-ft. 
section  of  arch  over  one  track  was  about  one  week,  working  three 
shifts.  The  erection  of  centers  and  concreting  of  the  arch  took 
about  four  8-hour  shifts. 

As  soon  as  the  arches  over  any  one  track  were  completed,  the 
work  of  excavating  the  core  of  earth  between  the  wall  drifts  and 
under  the  arch  was  begun,  and  after  a  stretch  of  about  30  ft.  had 
been  cleared  out  to  subgrade  the  floor  concrete  was  placed.  Then 
more  core  was  excavated,  and  so  on,  until  the  bottom  was  all  in. 

The  final  operation  was  the  grouting  of  the  voids  over  the  arches 
between  the  crown  bars  of  the  arch  drifts,  by  forcing  grout  or 
**Lias  lime"  through  the  2-in.  grout  pipes  placed  in  the  arch  for 
the  purpose  (see  Plate  76,  Fig.  1).  For  this  a  compressed-air 
grout  machine  was  used. 

Wherever  the  old  depressed  track  and  storm  sewex  were  en- 
countered they  were  removed  by  cutting  out  or  blasting  the  brick- 
work and  concrete.  Previous  to  driving  the  tunnel  the  track  and 
sewer  had  been  timbered,  and  as  the  drifts  were  driven,  these  timber 
bents  were  caught  upon  the  crown  bars  of  the  drifts. 

The  method  of  tunneling  here  used  is  a  combination  of  the 
German  and  English  systems  of  tunneling.  It  is  the  German  method 
in  so  far  as  the  sequence  of  the  work  is  concerned,  and  the  English 
method  as  regards  some  of  the  details.  The  usual  disadvantage 
of^the  German  system,  the  fact  that  the  hauling  of  excavated  ma- 
terial in  the  drifts  interferes  with  the  progress  of  the  carpenters 
and  masons  building  the  walls,  was  not  felt  on  this  work  because 
the  tunnel  was  so  short  that  it  was  not  necessary  to  begin  work 
on  the  walls  until  the  wall  drift  was  completely  excavated.  The 
method  was  very  well  adapted  to  this  particular  work  and  very 
successful. 

E.  G.  Haines.* — Mr.  Oestreich  in  his  paper  has  referred  to  the 
underpinning  of  the  Academy  of  Music  in  Brooklyn,  but  has  not 
given  a  description  of  the  methods  employed  or  the  results  obtained. 

It  seems  to  me  that  the  underpinning  of  this  building  is  worthy 
of  a  detailed  description  as  a  matter  of  public  record;  and,  while 
not  a  member  of  your  Society,  inasmuch  as  I  am  familiar  with 
the  work,  I  am  pleased  to  submit  the  following  brief  description 
of  the  principal  points  of  interest : 

*  Assistant  Engineer,  Public  Service  Commission. 
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The  Brooklyn  Academy  of  Music  is  a  large  building,  highly 
ornamental  in  character,  both  as  regards  the  exterior  and  the 
interior  finish.  It  is  a  building  of  which  the  people  of  Brooklyn 
are  justly  very  proud.  The  building  occupies  the  entire  block 
between  St.  Felix  Street  and  Ashland  Place,  fronting  on  Lafayette 
Avenue,  and  extends  along  Ashland  Place  a  distance  of  200  ft. 
The  subway  line  passes  through  Ashland  Place  at  a  distance  of 
about  8  ft.  from  the  building,  and  at  this  point  has  a  depth  of 
60  ft.,  the  bottom  8  ft.  being  in  sand  below  ground-water  level. 
The  building  has  a  steel  frame  which  carries  all  the  dead  and  snow 
load  of  the  roof,  the  loads  on  all  the  floors,  including  the  balconies, 
and  was  designed  to  carry,  also,  the  dead  weight  of  all  the  masonry 
above  the  first  balcony  level  by  means  of  channels  and  I-beams 
connected  to  the  columns  of  the  frame,  which  are  spaced  about  18-f t. 
apart  and  buried  in  the  masonry  walls  of  the  building.  Under 
normal  conditions  the  weight  of  the  walls  below  the  first  balcony 
level,  including  the  basement  and  cellar  walls,  would  be  carried 
by  the  supporting  ground  beneath  the  building.  During  the  progress 
of  the  underpinning,  however,  as  the  soil  was  cut  away  partially 
from  beneath  the  walls,  and  entirely  from  beneath  the  columns,  the 
weight  of  this  additional  masonry  also  had  to  be  carried  by  the 
system  adopted  for  the  underpinning. 

The  loads  on  the  columns,  as  shown  by  the  computations  for 
their  design,  were  extremely  heavy  and  varied  from  180  to  320  tons 
per  column.  Added  to  the  dead  weight  of  the  walls  below  the  first 
balcony  level,  it  is  probable  that  in  some  cases  nearly  or  quite 
400  tons  was  carried  by  the  false  work  provided  for  supporting  a 
single  column. 

The  underpinning  proceeded  in  substantially  the  following  man- 
ner, which  was  varied  slightly  to  suit  local  conditions:  After 
the  street  and  sidewalk  had  been  decked  with  heavy  timbering, 
the  excavation  for  the  subway  proceeded  to  about  the  bottom  of 
the  foundations  of  the  building.  This  depth  varied,  for  the  reason 
that  beneath  one  end  of  the  building  where  the  stage  was  located, 
there  were  two  stories  or  levels  beneath  the  street,  which  were 
utilized  for  machinery  for  operating  curtain  hoists,  etc.  Beneath 
the  auditorium  floor  was  a  single  level,  or  basement,  used  as  a 
plenum  chamber  for  heating  the  house,  with  a  floor  inclined  at  the 
same  grade  as  the  orchestra  chairs;  while  beneath  the  foyer,  at 
the  opposite  end  of  the  building,  was  a  basement  and  cellar.  In 
the  basement  was  located  the  switchboards,  dynamos  and  other 
machinery  for  operating  the  house,  and  in  the  cellar  was  located 
the  boiler  plant  and  coal  bunkers.  The  entire  space  beneath  the 
building  was  a  perfect  labyrinth  of  small  rooms  and  cells  which 
made  frequent  changes  from  any  fixed  design  for  the  underpinning 
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necessary.  After  the  excavation  had  proceeded  to  the  level  of  the 
footings,  openings  were  cut  through  the  walls  at  the  location  of 
each  column.  These  were  about  5  ft.  wide  and  exposed  the  column 
from  the  base  of  its  casting  to  about  8  ft.  above.  Through  the 
openings  so  made  needle  beams  were  placed.  These  consisted  of 
24-in.  I-beams  at  120  lb.  per  ft.,  about  25  ft.  in  length.  The  number 
placed  depended  upon  the  load  to  be  carried  and  varied  from  a 
total  of  four  to  a  total  of  eight  for  a  single  column.  These  I-beams 
were  placed  as  low  down  as  possible  and  packed  tightly  against 
each  other  and  against  the  column.  The  inner  ends  rested  on  a 
low  timber  grillage  on  the  cement  floor  of  the  basement,  while 
the  outer  end  was  on  a  timber  crib  sunk  in  a  pit,  the  size  of  the 
crib  being  about  9  ft.  square  at  the  bottom  and  tapered  up  to  a 
small  bearing  underneath  the  outer  end  of  the  needle  beams.  These 
beams  were  carefully  leveled  up  and  fastened  together  by  bolts, 
and  in  some  cases,  by  riveting  angles  across  the  flanges  near  their 
outer  ends.  Above  the  needle  beams  sufficient  rivets  were  then 
cut  out  of  the  flanges  of  the  columns  to  permit  of  placing  a  single 
channel  at  right  angles  to  the  needles.  The  channel  was  then 
placed  against  the  cover  plates,  holes  drilled  to  match  those  in  the 
colmnn  and  it  was  bolted  in  place.  This  was  continued  on  one  side 
of  a  column  until  three,  and,  in  some  cases,  as  many  as  Ave 
channels  had  been  placed  and  bolted  in  position.  The  same  process 
was  then  followed  on  the  opposite  side  of  the  column,  and  when  all 
the  channels  were  in  position  the  bolts  were  removed  and  replaced 
with  rivets.  The  shoring  for  one  column  is  shown  by  Plate  93, 
Fig.  1, 

On  account  of  the  extremely  heavy  loads  it  was  not  always 
possible  in  the  restricted  space  to  obtain  channels  of  a  size  which 
would  suit  the  requirements,  and  some  of  the  channels  were  made 
by  coping  one  flange  from  24-in.  120-lb.  I-beams.  The  outer  ends 
of  the  channels  were  stiffened  up  by  riveting  a  heavy  angle,  placed 
vertically,  to  all  the  channels.  The  space  between  the  channels 
from  the  column  out  to  the  end  of  the  channels  was  also  packed 
solidly  with  timber  bolted  in  place.  After  these  connections  had 
been  made  90-ton  jacks  were  placed  under  the  outer  ends  of  all 
the  needle  beams,  and  they  were  pumped  up  until  the  beams  showed 
a  slight  deflection.  No  attempt  was  made  to  lift  the  columns  from 
their  seats,  and  the  amount  of  the  deflection  placed  on  the  needle 
beams  was  simply  a  matter  of  judgment  on  the  part  of  the  engineer 
and  foreman  on  the  work.  After  a  strain  had  been  taken  on  the 
needling  it  was  usually  allowed  to  stand  for  a  day  or  two,  and  then 
tried  again  with  the  jacks.  Before  proceeding  with  the  excavation 
wedges  were  driven  between  the  needles  and  crib. 

When  it  was  thought  that  the  grillages  had  reached  a  firm  bear- 
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ing  the  concrete  column  bases  or  piers  were  broken  up  and  removed 
and  the  excavation  proceeded.  This  was  done  by  the  usual  method 
by  the  use  of  horizontal  sheathing  or  well-curbing  with  the  ends 
halved  together.  The  plank  used  for  this  purpose  was  4  by  10  in. 
The  planks  were  placed  at  the  bottom  as  the  excavation  proceeded, 
and  the  spoil  excavated  from  the  pits  was  removed  by  casting  up 
from  one  platform  to  another  until  it  reached  the  top.  Excavation 
proceeded  in  this  manner  to  ground  water  level.  At  that  point  an 
8-in.  by  8-in.  timber  frame  was  placed  of  a  size  just  sufficient  to 
leave  room  on  the  outer  side  for  placing  a  set  of  interlocking  steel 
sheathing  of  the  United  States  pattern,  with  room  for  operating  an 
air  hammer.  This  steel  sheathing  was  in  length  sufficient  to  reach 
about  4  ft.  below  the  proposed  bottom  of  the  underpinning  pit,  which 
in  turn  was  about  2  ft.  below  the  sub-grade  of  the  subway.  Within, 
the  steel  sheathing  excavation  proceeded  as  far  as  possible  without 
the  use  of  a  pump,  and  after  pumping  was  started  the  excavation 
was  carried  on  continuously  until  the  bottom  was  reached.  This 
was  usually  accomplished  in  one  shift.  After  the  excavation  was 
completed  the  water  was  allowed  to  rise  to  its  normal  level.  The 
entire  pit  was  then  filled  with  1 :  2J :  4i  concrete,  in  which  a  con- 
siderable quantity  of  large  stones  was  placed.  This  concrete  was 
brought  up  to  within  about  4  in.  of  the  columns  and  allowed  to  set 
for  a  week  or  ten  days  before  the  base  was  grouted  in  with  a  one  to 
one  grout. 

Before  the  excavation  of  any  pits  were  started  a  number  of 
columns  were  placed  on  the  needles,  but  in  excavating  only  alternate 
piers  were  carried  down  at  any  time  in  order  that  there  might  be 
one  column  on  the  needling  and  also  its  original  base  as  a  matter 
of  precaution.  After  the  grout  under  a  column  had  been  allowed 
to  set,  the  needles  were  slacked  off  with  the  jacks,  the  channels 
removed  in  the  reverse  order  of  their  placing  and  the  openings 
in  the  walls  restored  with  concrete.  The  method  of  sheating  is 
shown  by  Plate  93,  Fig.  2. 

The  size  of  each  pier  was  sufficient  to  satisfy  the  Building 
Department  requirement  of  a  load  not  in  excess  of  4  tons  per 
square  foot,  which  required  that  the  piers  vary  in  size  from  9  ft. 
by  9  ft.  to  12  ft.  by  12  ft.  Cross  buntons  were  used  in  the  laVge 
pits. 

At  one  end  of  the  building  there  is  a  sidewalk  vault,  which 
extends  beyond  the  line  of  the  subway,  but  at  an  elevation  sufficient 
to  allow  the  subway  to  pass  beneath.  On  account  of  the  fact  that 
the  roof  beams  of  this  vault  carry  a  portion  of  the  load  of  the 
face  masonry  of  the  walls  it  was  deemed  advisable  to  maintain 
the  vault  in  its  present  position,  and  an  arrangement  was  made 
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whereby  it  would  be  carried  over  the  roof  of  the  subway  by  means 
of  cantilever  beams.  These  cantilevers  were  arranged  to  extend 
into  the  concrete  piers  placed  benea.th  the  main  columns  of  the 
building,  and  rested  across  an  auxiliary  pier  placed  just  outside 
of  the  line  of  the  subway  which  acted  afi  a  fulcrum.  Longitudinal 
beams  were  placed  between  the  ends  of  the  cantilevers  beneath  and 
along  the  wall  of  the  vault  to  form  a  continuous  support.  The 
entire  cantilever  system  is  to  be  encased  in  concrete  when  the  work 
is  completed.    The  system  is  shown  by  Plate  94. 

W.e  frequently  hear  and  read  of  heavy  buildings  which  have 
been  underpinned,  and  the  statement  is  usually  made  that  the 
work  was  successfully  accomplished.  Nevertheless,  some  of  us 
who  are  familiar  with  the  inside  of  the  matter  know  that  many  of 
the  buildings  are  cracked,  and  that  it  does  not  take  a  microscope 
to  reveal  that  fact.  For  that  reason  I  somewhat  hesitate  to  give 
the  results  at  the  Academy  of  Music,  as,  up  to  the  present  time — 
although  the  work  has  been  practically  completed  for  nearly  a 
year — ^there  are  absolutely  no  cracks  which  show  either  in  the  ex- 
terior walls  or  the  decorations  inside  above  the  level  of  the  street. 
Levels  taken  at  frequent  intervals  for  the  past  two  years,  and  al- 
most daily  during  the  time  the  work  was  in  progress,  show  that 
the  maximum  settlement,  which  has  long  since  ceased,  does  not 
exceed  one-quarter  of  an  inch.  Beneath  the  level  of  the  street  there 
are  a  few  cracks  in  the  basement  walls,  and  there  is  also  a  crack 
which  extends  through  the  cement  floor  of  the  basement  the  entire 
length  of  the  building.  This  varies  from  a  fine  hair-line  crack  to 
one  about  i  in.  in  width.  It  follows  generally  the  line  of  the  old 
joints  of  the  cement  floor.  These  cracks  are  due  to  what  the 
writer  believes  to  be  the  greatest  source  of  danger  in  underpinning 
work,  although  it  is  one  which  usually  receives  very  little  atten- 
tion. He  refers  to  the  liability  of  the  entire  wall  moving  outward 
due  to  the  pressure  of  the  earth  behind  the  underpinning  piers  when 
the  excavation  for  the  subway  or  other  structure  is  made  in  front 

of  the  piers. 

Before  the  underpinning  of  the  Academy  was  undertaken  some 
computations  were  made  according  to  several  earth  pressure 
theories,  and  it  was  believed  that,  owing  to  the  immense  size  of  the 
piers  and  the  great  loads  which  were  added  to  the  top  from  the 
weight  of  the  building,  the  piers  alone  would  be  sufficient  to  act 
as  a  retaining  wall  and  to  support  the  building,  had  it  been  de- 
sired to  excavate  the  cut  in  front  without  timbering.  As  a  matter 
of  fact,  the  cut  was  heavily  timbered  and  the  timbering  was  braced 
directly  against  the  underpinning  piers  of  the  Academy  of  Music. 
Nevertheless,  the  wall  did  move  slightly,  as  shown  by  the  crack 
through  the  basement  floor.     While  this  crack  is  of  no  great  consc- 
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quenoe,  as  it  can  be  easily  repaired  by  pointing,  it  is  an  example 
of  how  little  d^)endence  can  be  placed  upon  the  usual  earth  pressure 
formula,  as,  according  to  all  computations,  the  piers  should  have 
had  a  factor  of  safety  of  at  least  two  against  any  motion  whatever. 
The  fact  that  no  cracks  have  appeared  above  the  street  level  from 
this  cause  is,  of  course,  due  to  the  fact  that  the  steel  framing 
of  the  floors  is  tied  into  the  colunms  and  the  walls  at  that  height. 

All  things  considered,  the  writer  believes  the  underpinning  at 
the  Academy  of  Music  to  be  one  of  the  most  successfully  com- 
pleted pieces  of  underpinning  of  which  he  has  any  knowledge,  al- 
though he  has  been  connected  with  work  of  that  character  for  a 
number  of  years.  It  is  not  at  aU  unusual  to  find  that  the  front 
walls  of  underpinned  buildings  have  moved  out  as  much  as  an  inch, 
and  the  wntee  knows  of  a  number  of  cases  where  the  amount  is 
much  in  excess  of  that  figure. 

Sauuel  M.  Purdy.* — Mr.  Oestreich's  very  interesting  paper 
gives  a  very  complete  and  effective  description  of  the  salient 
features  of  the  fourth  Avenue  Subway  and  little  remains  that  can 
be  said  on  the  subject.  However,  the  writer  desires  to  emphasize 
one  or  two  matters  which  developed  during  the  construction  of 
Stations  ll-A-2  and  ll-A-4  which  may  be  of  interest  to  engineers 
who  are  engaged  in  similar  work. 

Those  who  are  accustomed  to  handling  large  quantities  of  con- 
crete are  becoming  more  and  more  impressed  with  the  superiority 
of  washed  gravel  and  broken  stone  as  ballast  for  concrete.  Gravel 
similar  to  that  used  on  Fourth  Avenue  is  easily  obtainable  in  the 
New  York  market.  This  material  consists  of  clean  pebbles  ranging 
in  size  from  i  in.  to  IJ  in.  in  diameter,  and  weighs,  when  dry,  110 
lb.  per  cubic  foot,  possessing  but  33%  of  voids.  The  small  per- 
centage of  voids  allows,  in  the  average  mixtures  specified,  a  large 
surplus  of  mortar  which  tends  to  increase  water-tightness  and 
greatly  augments  density.  The  round  pebbles  give  greater  plasticity, 
allowing  the  concrete  to  flow  through  chutes  at  a  flatter  slope  and, 
in  general,  permit  of  easier  handling.  The  same  amoimt  of  water 
yields  a  concrete  which  appears  much  whiter  than  a  broken  stone 
concrete  of  the  same  proportions.  This  latter  is  a  distinct  advantage, 
as  easy  working  concrete  is  obtained  without  drowning  the  cement. 

On  Sections  ll-A-2  and  ll-A-4  no  ramming  or  spading  was  done; 
the  concrete  after  being  deposited  was  puddled  with  long  wooden 
strips  sharpened  at  one  end  to  a  chisel  point.  The  sticks  were 
agitated  up  and  down  in  the  mass  and  around  the  reinforcement, 
and  the  method  was  found  to  give  excellent  results  both  in  the  face 
or  surface  of  the  concrete  and  in  the  bond  between  concrete  and 
steel. 

"  •  Chief  EnfTineer.  E.  E.  Smith  Contracting  Co. 
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There  are  other  advantages  in  gravel  which  may  be  said  to  accrue 
chiefly  to  the  benefit  of  the  contractor,  though,  indirectly,  they  affect 
the  cost  to  the  owners  by  permitting  cheaper  bids.  Of  these  may 
be  mentioned:  the  saving  in  cement,  the  ease  in  excavating  with 
clam-shell  and  similar  buckets;  the  facility  with  which  flow  is  main- 
tained through  gates  and  hoppers;  less  work  in  shovelling,  and  the 
greater  rapidity  with  which  a  batch  can  be  mixed. 

An  effort  was  made  to  deliver  the  concrete  as  quickly  as  possible 
from  the  mixers  to  the  forms.  It  is  a  well-known  fact  that  con- 
crete which  has  been  allowed  to  stand  for  any  length  of  time,  or 
has  been  transported  any  considerable  distance  in  buckets  or  cars, 
has  a  tendency  to  unmix  and  is  consequently  harder  to  work  besides 
giving  inferior  results.  In  order  to  overcome  this  tendency,  portable 
mixers  were  adopted  which  were  moved  from  place  to  place,  the 
concrete,  in  nearly  every  instance,  being  discharged,  through  chutes, 
from  the  mixers  directly  into  the  forms.  Whenever  this  was  im- 
possible, as  in  the  case  of  a  long  thin  wall,  the  mixer  was  set  at  some 
convenient  place  and  the  concrete  transported  in  two- wheeled  bug- 
gies. 

Occasions  have  arisen  to  observe  the  ability  of  concrete  mixed  as 
above  described  to  withstand  water.  As  Mr.  Oestreich  has  stated, 
on  the  above  mentioned  subway  stations  no  bitimiinous  water-proof- 
ing was  used  below  the  floor  or  outside  of  the  walls,  dependence  being 
placed  entirely  on  the  steel  reinforcement  and  the  quality  of  the 
concrete  (see  Plate  68).  In  places  the  floors  are  called  upon  to  with- 
stand outside  water  under  a  head  of  20  ft.,  and  no  pronounced  leaks 
have  occurred,  though  sweatings  and  small  weepings  at  the  junctions 
of  successive  day's  work  have  been  noted.  At  one  point  in  one  of  the 
depressed  tracks  south  of  Thirty-eighth  Street  a  very  wet  bottom 
was  encountered  and  no  expedient,  other  than  placing  the  first 
layer  of  concrete  in  water,  was  found,  it  was  deemed  advisable  to 
insert  water-proofing  material  in  the  concrete.  Hydrated  lime  was 
selected  and  used  to  the  amount  of  10%  of  the  cement  by  weight. 
The  lime  and  cement  were  thoroughly  mixed  dry  before  being  placed 
in  the  mixer  as  it  was  thought  that  the  lime  would  be  more  effica- 
cious acting  directly  on  the  cement  rather  than  dissipated  through- 
out the  aggregate.  Highly  satisfactory  results  were  obtained  as 
was  shown  by  opening  weep  pipes  which  were  inserted  through  the 
floor  to  permit  the  concrete  to  set.  On  removing  the  caps  from 
those  pipes  the  water  from  underneath  spouted  ^ve  or  six  feet  high, 
though  no  leakage  was  discernible  through  the  floor. 

The  general  method  of  procedure  in  g^round  of  this  character, 
when  water  is  entering  the  trench  from  sides  and  bottom,  is  to 
establish  pump  sumps,  wherever  possible,  at  the  lowest  point  and 
outside  the  line  of  construction,  even  though  additional  excavation 
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is  required.  Terra  cotta  drains,  laid  with  open  joints  in  ditches 
excavated  below  the  snbgrades,  lead  to  the  sump  wherever  water  is 
encountered.  These  pipes  are  covered  with  gravel  which  permits 
water  to  enter  at  any  point,  thus  keeping  the  bottom  dry.  Sumps 
located  in  this  manner  can  be  pumped  continuously  without  inter- 
fering with  construction,  and  do  not  require  sealing  when  the 
work  is  done. 

Very  little  time  was  lost  in  concrete  work  because  of  cold 
weather.  When  the  first  cold  approached,  methods  for  heating  con- 
crete aggregates  were  considered,  but  no  feasible  means  of  heating 
ft  sufficient  quantity — about  200  cubic  yards  per  day — could  be  fixed 
upon.  A  better  plan  was  thought  to  lie  in  heating  the  water,  taking 
into  consideration  the  relative  values  of  the  specific  heat  of  water 
and  silicious  material.  Some  old  upright  hoisting  engine  boilers  were 
pressed  into  service,  mounted  on  trucks  so  that  they  could  easily 
be  moved  about,  and  the  experiment  tried  of  connecting  them  to 
the  water  mains  and  the  mixers  in  a  manner  similar  to  a  kitchen 
tank,  the  boiler  acting  as  a  reservoir  in  which  the  water  was  heated 
in  transit  from  main  to  main.  In  this  manner  it  was  hoped  to  keep 
the  water  at  a  temperature  sufficient  to  heat  the  whole  mass  enough 
to  allow  the  concrete  to  attain  its  initial  set  before  freezing.  The 
experiment  was  more  than  successful.  Coal  for  fuel  was  at  first  used 
and  great  care  was  needed  to  keep  the  boilers  from  steaming.  After- 
wards no  fuel  but  wood  was  used  and  no  trouble  was  found  in 
maintaining  a  temperature  of  150°  F.  in  the  water,  even  when  the 
mixers  were  running  full  blast.  It  was  not  deemed  advisable  to  raise 
the  temperature  of  the  water  above  150°  for  fear  of  flashing  the 
cement.  On  days  when  the  thermometer  registered  as  low  as  20°, 
v;ith  none  of  the  material  heated,  concrete  was  regularly  discharged 
from  the  mixers  into  the  forms  at  55°. 

Joseph  Hunt,  M.  M.  E.  N.  Y. — The  novel  piece  of  sewer  work 
on  Contract  ll-A-3,  referred  to  by  Mr.  Oestreich,  was  due  to  the 
enlargement  of  a  portion  of  the  trunk  sewer  in  Third  Avenue  (one 
block  west  of  the  subway),  between  Twenty -sixth  and  Twenty- 
seventh  Streets. 

The  old  longitudinal  sewers  on  the  east  side  of  Fourth  Avenue 
originally  ran  north  and  south  to  Twenty-seventh  Street  and  west- 
ward through  Twenty-seventh  Street  to  Third  Avenue.  Construc- 
tion details  made  it  impractical  to  have  a  sewer  crossing  under 
the  subway  at  Twenty -seventh  Street  and  made  it  desirable  to 
locate  it  at  Twenty-sixth  Street.  This  necessitated  the  construc- 
tion of  an  oif-line  sewer  in  Twenty-sixth  Street  to  Third  Avenue, 
and  the  reconstruction  of  the  Third  Avenue  sewer  between  Twenty- 
sixth  and  Twenty -seventh  Streets,  above  mentioned. 
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This  work  was  of  unusual  character  and  proved  very  in- 
teresting. The  original  sewer  was  of  horseshoe  section,  6  ft.  9  in. 
high  and  8  ft.  6  in.  wide,  increasing  to  a  larger  size  of 
similar  section  at  Twenty-seventh  Street.  The  original  plan 
called  for  the  entire  removal  of  this  sewer  and  the  substitu- 
tion of  a  new  concrete  horseshoe  section  7  ft.  high  by  13  ft. 
8  in.  wide,  at  the  same  grade  as  the  old  sewer.  A  survey 
of  the  existing  conditions  proved  this  to  be  a  most  dif&cult  task. 
The  avenue  is  only  42  ft.  wide  between  curbs  and  contains  a  two- 
track  overhead  trolley  line.  The  trucking  traffic  was  very  heavy, 
due  to  the  shipping  and  factory  interests  in  the  vicinity,  and  being 
diverted  also  from  Fourth  Avenue  on  account  of  the  subway  con- 
struction; the  old  sewer  carried  a  large  dry  weather  flow  which 
could  not  be  advantageously  flumed  on  account  of  the  restricted 
working  space,  so  the  writer  suggested  the  construction  of  a  rec- 
tangular section  7  ft.  high  by  13  ft.  8  in.  wide  with  the  side  walls  en- 
tirely outside  of  the  old  sewer  which  were  to  be  built  without  dis- 
turbing the  flow  and  afterward  incorporating  the  old  invert  as  part 
of  the  new  section  (see  Plate  80,  Fig.  1).  This  plan  received  the 
approval  of  the  contractor .  and  the  Public  Service  Commission  and 
proved  a  most  satisfactory  solution  of  the  difficulty.  The  old  sewer 
had  an  8-in.  brick  invert  and  side  walls  laid  in  a  rubble  cradle, 
and  a  12-in.  brick  arch  also  backed  with  rubble  masonry,  the 
structure  being  supported  on  an  8-in.  timber  foundation.  An  ex- 
amination of  the  interior  of  this  sewer  showed  it  to  be  in  excellent 
condition,  and  two  test  pits  sunk  adjacent  to  the  work  exposed 
sand,  gravel  and  clay  with  little  water,  though  subgrade  was  2 J  ft. 
below  mean  high-water,  and  showed  the  timber  foundation  to  be 
as  sound  as  when  first  laid.  As  the  sewer  lay  directly  beneath  the 
car  tracks,  the  first  step  was  the  removal  of  same  and  the  substitu- 
tion of  a  temporary  single  track  on  one  side  of  the  street  to  which 
the  cars  were  switched  in  both  directions.  This  work  was  done  by 
the  railroad  company  at  the  contractor's  expense.  All  other  traffic 
was  confined  to  the  opposite  side  of  street,  a  mounted  officer  being 
assigned  to  regulate  travel  in  one  direction  at  a  time,  as  there  was 
not  enough  room  for  two  vehicles  to  pass.  By  referring  to  the 
sketch  it  will  be  seen  that  the  side  walls  of  the  new  section  are  2  ft. 
thick,  except  at  the  base  where  they  flare  out  another  foot  to  pro- 
vide a  spread  foundation.  Two-inch  tongued  and  grooved  sheathing 
was  driven  to  the  neat  lines  of  the  walls  and  the  banks  at  the  bottom 
of  the  sheathing  undermined  in  short  sections  for  the  footings. 
Excavation  was  then  carried  to  completion  leaving  the  old  sewer 
intact,  cutting  out  only  such  masonry  as  was  required  for  the  base 
of   the   side   walls.     As   the   excavation   progressed   the   side   walls 
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were  built  to  their  full  height,  leaving  a  key  in  the  top  of  wall  to 
enlarge  the  roof  slab.  The  sheathing  served  as  one  form  for  the 
walls. 

The  next  operation  was  the  removal  of  the  old  arch  and  side 
walls  and  the  bonding  of  the  old  invert  to  the  new  side  walls.  The 
old  arch  was  broken  out  by  means  of  jacks  blocked  up  from  the 
invert.  A  Lidgerwood  cableway  extending  the  full  length  of  the 
work  was  used  for  the  excavation  and  also  for  removing  the  old 
masonry  which  was  broken  out  in  good-sized  sections.  The  most 
difficult  portion  of  the  work  was  the  completion  of  the  invert  out 
to  the  side  walls  of  the  new  section.  This  was  accomplished  by 
building  along  the  center  line  of  the  sewer  a  cofferdam  3  ft.  high 
of  two  rows  of  2-in.  tongue  and  grooved  planking  laid  horizontally, 
spaced  about  10  in.  apart  and  filled  with  clay.  This  dam  was  made 
secure  to  the  upper  braces  to  guard  it  against  sliding.  By  means 
of  sand-bag  dams  built  at  both  ends  of  a  50-ft.  section  the  entire 
flow  was  diverted  to  one  side  and  the  water  pumped  out  of  the 
pocket  formed  on  the  other  side  of  the  cofferdam.  Any  portions 
of  the  old  side  walls  left  standing  were  then  cut  out  and  the 
bottom  cleaned  to  receive  the  concrete.  It  was  then  a  simple 
matter  to  complete  the  invert  out  to  the  side  walls.  When  the 
concrete  was  thoroughly  set,  the  sand-bag  dams  were  removed  and 
rebuilt  on  the  opposite  side  of  the  sewer  and  the  other  half  of  the 
section  completed  in  like  manner.  This  process  followed  through- 
out, the  cofferdam  being  moved  along  after  each  50-ft.  length  was 
completed. 

The  placing  of  the  arch  presented  no  difficulty  and  was  done  in 
the  usual  manner.  Gravel  concrete  was  used  throughout  in  the 
proportion  of  1 :  2i :  4J  mixed  and  placed  by  hand.  The  work  was 
carried  on  expeditiously  with  a  minimum  interruption  to  traffic  and 
at  a  considerable  saving  in  the  cost. 

H.  L.  Oestreich,  M.  M.  E.  N.  Y. — ^Keferring  to  Mr.  Purdy's  dis- 
cussion, in  which  he  speaks  of  the  omission  of  mastic  waterproof- 
ing and  the  substitution  therefor  of  a  denser  concrete  with  rein- 
forcements, it  may  be  said  that  it  is  questionable  whether  it  is  wise 
to  use  this  method  in  the  thin  slabs  of  which  subway  floors  and 
walls  are  usually  constructed. 

It  is  an  established  fact  that  concrete  of  small  size  slabs  can 
be  made  waterproof,  but  the  floors  and  lower  portions  of  the  side 
walls  of  subways  are  below  water  for  distances  of  thousands  of  feet. 
The  writer  knows  of  no  method  by  which  such  a  long  stretch  of 
concrete  can  be  placed  without  developing  shrinkage  cracks. 

The  Tide  Water  Company  placed  concrete  roof-slabs  at  one 
operation  60  ft.  wide  and  80  ft.  long.  There  was  comparatively 
little  longitudinal   reinforcing  steel   in   these   slabs,   yet  each   slab 
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was  water-tight  in  itself.  It  was  at  the  ionctioii  of  two  slabs 
where  the  leakage  occurred. 

On  Contracts  ll-A-2  and  ll-A-4,  under  Mr.  Purdy's  direction, 
the  floor-slabs  of  reinforced  concrete  were  placed  in  lengths  of  32  ft. 
without  any  post-holes  through  them.  A  proper  length  of  rods  was 
always  pennitted  to  project  through  the  end  bulkheads;  a  bond- 
piece  was  always  inserted  at  the  end,  and  great  care  was  taken 
in  scrubbing  and  washing  down  the  end  of  the  slab  before  the  con- 
crete for  the  adjoining  slab  was  poured  from  the  mixer  to  the 
forms.  The  materials  were  always  of  the  best,  and  at  no  time  did 
frozen  material  or  c<»crete  affected  in  any  other  manner  pass  into 
the  work. 

It  should  be  remembered  that  the  contractor  had  suggested 
this  method  of  making  the  tunnel  waterproof  and  that  he  had  his 
reputation  at  stake.  The  writer  does  not  under-estimate  the  ex- 
cellent work  done  by  the  Junior  Engineers  and  Inspectors  of  the 
Public  Service  Commission,  but  no  amount  of  inspection,  no  matter 
how  carefully  done,  could  have  made  this  job  as  nearly  waterproof 
as  it  is,  if  it  had  not  been  for  the  conscientious  and  painstaking 
co-operation  of  the  contractor  and  all  his  foremen. 

Should  the  city,  however,  specify  work  done  in  a  similar  manner, 
the  contractor  doing  the  work  would  not  feel  the  same  responsibility 
but  would  rather  place  it  upon  the  inspectors,  and  in  the  event  of 
failure,  would  probably  give  as  an  excuse  that  the  method  employed 
was  very  unusual. 

In  conclusion,  the  writer  would  say  that  the  work  done  in  this 
manner  by  the  E.  E.  Smith  Contracting  Co.  was  a  very  praiseworthy 
piece  of  work,  but  such  as  it  would  not  be  wise  to  try  to  repeat  on 
city  work. 
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AND  Henry  W.  Vogel. 


Taxation  is  the  compulsory  contribution  of  private  income  or 
wealth  to  the  public  funds  to  meet  the  expenses  of  government 
which  are  for  the  common  benefit. 

Alexander  Hamilton  says :  ''There  is  no  part  of  the  administra- 
tion of  government  that  requires  extensive  information  and  a 
thorough  knowledge  of  the  principles  of  political  economy  so  much 
as  the  business  of  taxation." 

The  expression  "transportation  is  civilization,"  used  by  Kipling 
in  one  of  his  short  stories,  can  well  be  changed  to  "taxation  is 
civilization."  The  development  and  use  of  the  physical  and  mental 
abilities  of  an  individual  depend  upon  the  extent  to  which  such 
abilities  can  safely  be  taxed;  similarly,  the  effectiveness  and 
progress  of  municipal  corporations  depend  largely  upon  the  money 
that  can  justly  be  raised  by  taxation  for  legitimate  purposes. 

When  a  community  and  its  expenses  are  small,  and  the  income 
of  the  families  is  common  knowledge,  the  problem  of  taxation  is  very 
simple.  But  where  real  estate  bears  the  brunt  of  taxation,  where 
the  community  is  very  large  and  cosmopolitan,  and  when  the  tax  on 
real  estate  amounts  to  anywhere  from  one-fifth  to  one-half  of  the 
income  derived  from  real  estate  and  is  increasing  at  a  more  rapid 
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rate  than  the  population,  it  is  absolutely  necessary  that  scientific 
methods  should  be  employed  in  levying  the  tax.  The  first  essential 
to  an  accurate  assessment  of  real  estate  is  a  map  showing  dimensions 
and  relative  locations. 

Commercial  activities  began  on  the  Island  of  Manhattan  in  1610 
with  fur  trading  betwen  the  Holland  merchants  and  the  Manhattan 
Indians.  In  1613  two  forts  were  erected  for  the  protection  of  the  fur 
trade.  In  1614  a  commercial  grant  was  given  to  the  United  New 
Netherland  Company,  which  expired  in  1618;  in  the  latter  year  a 
treaty  was  made  between  the  Dutch  and  the  Iroquois,  consisting  of 
five  tribes,  the  Mohawks,  Oneidas,  Onondagas,  Cayugas  and  Senecas. 

The  Dutch  West  India  Company  was  chartered  June  3d,  1621, 
modelled  after  the  celebrated  East  India  Company,  with  which 
body  it  was  designed  to  co-operate  in  ^^extending  national  commerce, 
in  promoting  colonization,  in  crushing  piracy,  but  above  all,  in 
humbling  the  pride  and  might  of  Spain,"  with  which  country 
Holland  was  then  at  war.  The  managers  of  the  new  company  were 
called  the  Lords  Directors. 

Peter  Minuit  was  appointed  Director-General  of  New  Nether- 
lands in  1624,  with  a  council  of  five  he  governed  the  colony. 

Manhattan  Island  was  purchased  from  the  Indians  in  1626  for 
60  guilders  ($24).  In  that  year  8 130  beaver  skins,  valued  at  $19  000, 
were  exported,  the  estimated  value  of  the  imports  was  $8  600. 

The  trade  of  the  colony  was  for  many  years  monopolized  by  the 
Dutch  West  India  Company.  Smith,  in  his  'Wealth  of  Nations/' 
says:  "The  government  of  an  exclusive  mercantile  company  is  the 
worst  of  all  governments  for  any  country,  so  colonies  can  never  be 
fostered  or  promoted  by  the  commercial  monopolies  of  such  priv- 
ileged associations."  The  company  ruled  the  colony  only  with  a  view 
to  promote  ite  own  special  interests. 

In  1638,  the  States  General,  the  legislative  body  of  Holland,  be- 
came deeply  interested  in  the  advancement  of  New  Netherlands,  and 
desired  to  adopt  a  plan  for  the  encouragement  of  a  sound  and 
moral  emigration.  The  monopoly  of  the  New  Netherland  trade 
which  the  West  India  Company  enjoyed  was  abolished;  the  trade 
as  well  as  the  cultivation  of  the  soil  thrown  open  to  every  person, 
whether  native  or  foreigner,  who  chose  to  embark  in  it,  subject  to 
the  following  conditions:  An  import  and  export  duty  of  10  and  15%, 
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respectively,  on  all  merchandise,  payable  to  the  West  India  Com- 
pany; land  to  be  free  for  cultivation  for  10  years,  after  which 
10%  of  the  produce  should  be  paid  to  the  same  company. 

New  Amsterdam  was  incorporated  as  a  city  in  1652.  Its  charter 
gave  nothing  excepting  a  court  of  municipal  magistrates,  a  Schout, 
two  Burgomasters  and  ^ve  Schepens,  with  certain  judicial  functions, 
and  vested  in  the  two  Burgomasters  the  general  regrulation  of  the 
city  improvements.  'No  grants  of  franchises  or  property  were  made 
out  of  which  a  municipal  fund  could  be  derived.  The  West  India 
Company,  a  trading  institution,  remained  the  supreme  proprietary 
and  governmental  power. 

The  principal  expense  of  the  city  at  this  time  was  the  cost  and 
maintenance  of  defenses.  To  meet  this  expense  the  government 
permitted  the  city  authorities  to  retain  the  excise  on  beer  and 
liquors  which  had  heretofore  been  a  perquisite  of  the  West  India 
Company.  This  excise  was  a  source  of  considerable  revenue.  Beer 
was  the  usual  beverage  at  table,  and  supplied  the  place  of  tea  and 
coffee  of  the  present  day. 

Financial  embarrassments  of  the  city  authorities  existed  during 
the  whole  of  the  period  that  the  Dutch  authority  was  maintained. 
The  Burgomasters  brought  the  matter  to  the  attention  of  the  Lords 
Directors  of  the  West  India  Company  in  the  Fatherland,  and  were 
from  time  to  time  granted  various  concessions.  They  also  applied  in 
1658  to  the  Director-General  of  the  colony,  Peter  Stuyvesant,  for 
the  proceeds  of  the  weigh  scales.  He  answers  them  and  enumerates 
the  various  grrants  and  concessions  to  the  city,  as  follows: 

1st — An  assessment  on  the  inhabitants  of  6  000  florins  ($2  400), 

which  was  to  defray  expenses  of  the  last  attack  by  the 

Indians. 
2d — A  Burgher's  excise  on  wine  and  beer,  which  was  farmed 

last  year  for  4  200  florins;  this  year  for  3  700  florins. 
3d — A  duty  on  slaughtered  cattle,  farmed  last  year  for  720 

florins;  this  year  for  1457  florins. 
4th — A    tapster's    license    at    one   pound   flemish    ($2.40)    per 

quarter  from  each  tapster. 
5th — The  stamping  of  all  measures,  cans,  barrels  and  weights. 
6th — A  grant  of  the  unsold  lots  within  the  city  wall. 
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7th — The  great  and  small  burgher  recht  (the  fees  for  making 

citizens  of  different  grades). 
8th — A  loan  for  the  repair  of  the  canaJ,  1 000  guilders  ($400). 
9th — The  privilege  of  collecting  a  beaver  for  each  house  in  the 

city,  and  a  guilder  yearly  for  each  chimney,  to  support 

the  fire  apparatus. 

10th — A  tax  on  vacant  lots. 

"However,  that  the  city  may  at  once  be  relieved  of  old  and  new 
debts,  he  consents  that  a  fourth  part  of  the  proceeds  of  the  weigh 
scales  shall  be  paid  to  the  city,  and  hereafter,  if  additional  revenue 
be  required,  no  demand  shall  be  made  of  the  general  government, 
but  the  commonalty  shall  be  made  to  pay." 

The  taxation,  or  rather  the  freedom  from  taxation,  of  real  estate 

is  shown  by  the  following  ordinance  of  New  Amsterdam  which  was 

adopted  January  16,  1658: 

"The  Director-General  and  Council  daily  see,  that  their  former 
well-meant  orders  and  proclamations  are  not  obeyed,  but  that 
notwithstanding  their  repeated  renewals  many  fine  and  large  lots 
in  the  best  and  most  convenient  parts  of  this  City  remain  unim- 
proved and  are  kept  vacant  by  their  owners,  either  for  a  profitable 
advance  in  price  or  for  pleasure,  preventing  others  from  building 
and  thereby  increasing  the  population  of  the  City,  from  promoting 
our  trade  and  from  beautifying  this  place,  which  to  do,  many  new- 
comers might  be  induced,  if  they  could  buy  a  convenient  lot  for  a 
reasonable  price,  conform  to  the  above-mentioned  ordinances.  The 
neglect,  if  not  villification,  thereof  principally  leads  to  the  keeping 
back  these  large  and  fine  lots  for  profit  or  pleasure  and  this  is  done, 
because  the  former  ordinances  do  not  carry  a  fine;  for  the  owners 
who  have  held  such  lots  for  years  without  expenses,  are  keeping 
them  for  an  advance  in  price,  or  using  them  for  pleasure  as  orchards 
or  gardens,  thereby  preventing  the  erection  of  houses  and  the  in- 
crease of  the  population,  hence  also  the  advancement  of  trade  and 
injuring  the  well  being  of  the  City,  contrary  to  the  good  intention 
of  the  Lords  Directors  of  the  West  India  Company,  the  Masters 
and  Patroons  of  this  Province,  as  first  givers  and  dispensers  of  the 
lots,  to  be  used  for  the  adornment,  population,  increase  of  in- 
habitants, trade  and  welfare  of  the  City  by  houses,  as  the  patents 
given  expressly  stipulate,  under  such  taxes,  as  said  Lords  or  their 
deputies  may  impose.  In  obedience  to  their  orders  the  said  Director- 
General  and  Council  have  lately  caused  their  sworn  surveyor,  in 
the  presence  of  the  Burgomasters  to  survey  and  measure  the  vacant 
lots  for  regulating  the  streets  and  they  find  several  hundred  lots 
within  the  City  walls  vacant  and  not  built  on.    In  order  that,  agreea- 
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bly  to  the  good  intentions  of  the  said  Lord  Director  and  in  con- 
formity with  the  former  ordinances,  these  may  the  sooner  be  built 
upon,  any  way,  that  the  doubts  about  the  ownership  of  such  large 
lots  for  profit  or  pleasure  without  taxation  may  be  settled  and  the 
persons,  wishing  to  build  on  lots,  acquired  at  a  reasonable  price, 
may  be  accommodated,  the  Director-General  and  Council  amplify- 
ing the  former  ordinances  ordain  that  all  vacant  lots  lately  measured 
and  laid  out  by  the  Surveyor  of  the  Director-General  and  Council, 
shall  immediately  after  publication  hereof  be  appraised  and  taxed, 
first  by  the  owners  themselves,  that  they  may  not  complain  hereafter 
over  the  valuation  by  others,  which  appraisal  shall  stand  as  long 
as  the  owner  keeps  the  lot  or  lots  unimproved,  he  paying  his  yearly 
tax  of  the  15th  penny  in  two  instalments,  namely,  one-half  on 
Mayday,  the  other  before  the  Fairday  of  this  City;  this  revenue 
is  to  be  applied  to  the  fortifications  of  this  City  and  their  repairs. 
The  Burgomasters  are  directed  and  authorized,  to  summon  after 
the  publication  of  these  presents  before  them  in  the  City  hall  the 
owners  of  the  lots  in  person,  without  regard  to  their  position,  and 
have  them  make  the  appraisal,  which  their  Secretary  is  properly  to 
record  and  the  Treasurer  is  to  receive  the  revenue.  In  case  of  op- 
position or  refusal  they  are  civilly  to  reprove  the  refractory  person 
and  tax  his  lot  according  to  value  and  circumstances,  under  condi- 
tion that  the  owner  shall  have  the  choice  of  keeping  the  lot,  taxed 
by  the  Burgomasters,  if  he  will  pay  as  aforesaid  the  15th  penny,  or 
if  surrendering  it  to  them  for  the  behoof  of  the  City  at  the  price  put 
on  it  by  the  Burgomasters;  while  on  the  other  side,  it  is  left  to  the 
device  of  the  Burgomasters,  either  to  take  the  lot  at  its  owner's 
price  for  account  of  the  City  and  sell  it  at  this  price  to  any  one 
who  desires  and  is  ready  to  build,  conform  to  the  ordinances,  or 
else  to  leave  it  to  the  owner,  until  it  is  built  upon  by  him  or  others, 
when  this  burden,  for  good  reasons  laid  upon  imimproved  lots,  shall 
be  taken  off." 

The  English  obtained  possession  of  the  colony  in  1664,  when  a 
Mayor,  Aldermen  and  Sheriff  were  appointed,  with  full  power  to 
rule  and  govern  all  the  inhabitants  of  the  city,  and  corporation  and 
all  strangers. 

The  policy  exhibited  by  the  English  Government  towards  the 
city  was  of  an  unusually  liberal  character,  and  tended  in  a  great 
degree  to  reconcile  the  Dutch  inhabitants  to  the  change  of  rulers. 

In  the  year  1677  the  city  debt  amounted  to  160  pounds  sterling, 
which  was  cleared  off  in  that  year  in  accordance  with  an  ordinance 
i^corded  in  the  minutes  of  the  Common  Council,  which  reads,  in 
part,  as  follows: 
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"A  rate  of  taxation  made  this  24th  day  of  July,  1677,  by  the 
Mayor  and  Aldermen  upon  houses  and  vacant  lands  within  the 
City  for  defraying  and  discharging  the  City  debts  and  expenses  to  be 
paid  as  follows:  the  one  half  thereof  immediately  and  the  other 
half  on  the  25th  of  September  next  following."  Then  follows  a  list 
of  about  500  names  of  owners  arranged  according  to  the  streets  on 
which  the  property  is  located,  the  property  on  each  street  being 
divided  into  two  classes,  the  one  designated  'houses"  and  the  other 
'^Vacant  Places."  Occasionally  the  dimensions  or  some  descrip- 
tion is  given  after  the  name  of  the  owner;  for  example,  "Derrick 
Smiths  old  house  against  Mr.  Lewis  27  foot  to  ye  water  64  foot 
long  wide  behind  37  foot,"  and  '^phraim  Harman  on  ye  hill 
downe  to  Mother  Dobson's  front  16  by  60  foot  deep"  and  one  more, 
"Widow  Goverts  between  her  two  sons  houses  25  foot  front  to  ye 
water  100  foot  long."  The  individual  amounts  taxed  vary  from  a 
minimum  of  two  shillings  to  a  maximum  of  one  pound  and  twelve 
shillings.  At  the  end  of  the  list  is  the  date  25th  of  August,  1677, 
Warrant  made  to  Peter  Stoutenberg,  Treasurer,  to  levy  the  above 
said  sums. 

An  ordinance  of  December  8,  1683,  divided  the  city  into  six 
wards:  North,  South,  East,  West,  Dock  and  Out  wards.  The  Out 
ward  was  subsequently  divided  into  two  parts,  the  Bowery  division 
and  the  Harlem  division.  The  Montgomery  charter  added  an  addi- 
tional ward  called  the  Montgomery  ward. 

An  ordinance  of  December  10,  1683,  provided  for  the  election  of 
two  Assessors  and  one  Collector  for  each  ward. 

On  August  24,  1685,  the  Common  Council  "Eesolved  that  it  be 
given  to  the  respective  assessors  in  the  several  wards  of  this  City, 
to  make  a  valuation  of  the  estates  of  the  several  inhabitants  within 
their  said  wards  both  householders  and  strangers,  and  therein  to 
express  what  houses  or  lands  belong  to  each  particular  person  and 
their  value  and  what  value  their  personal  estates  are  and  make 
return  thereof  to  the  Mayor  on  or  before  Saturday  the  fifth  of 
September  next  ensuing.  On  the  7th  of  September,  1685,  the 
assessors  having  returned  the  valuation  of  the  houses,  lands  and 
personal  estates  within  their  several  wards,  ordered,  that  Mr.  Alder- 
man Bayard,  Mr.  Alderman  Lawrence,  Mr.  Debryne  and  Mr.  Merritt 
do  examine  the  valuations  made  by  the  assessors  and  see  where  they 
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over  valued  to  abate,  and  if  under  to  add,  and  that  all  be  proportion- 
ally done  and  make  their  reports  on  Saturday  next  in  Common 
Council" 

On  September  12,  1685,  the  assessors  in  the  Dock  ward  having 
brought  in  an  unequal  and  unproportionable  valuation  of  the  estates 
of  the  inhabitants  there,  ordered,  that  they  do  amend  the  same 
between  this  and  Monday  next  and  make  it  proportionable  with 
the  valuations  in  the  other  wards,  under  the  penalty  of  five  pounds 
forfeiture. 

The  charter  of  1686,  commonly  called  the  Dongan  Charter,  con- 
tained very  liberal  grants  of  rights,  estates  and  franchises.  By  it 
the  corporation  became  vested  in  sources  of  immediate  income  which 
went  far  to  defray  all  the  expenses  of  municipal  government.  The 
grants  and  franchises  were  of  a  character  that  increased  in  value 
with  the  progress  of  the  city. 

A  few  of  the  important  grants  contained  in  the  Dongan  Charter 
are: 

1st — A  general  confirmation  of  all  former  rights  and  privileges. 

2nd — ^A  specific  grant  of  the  City  Hall,  the  two  market  houses, 
the  bridge  into  the  dock,  the  great  dock  (this  was  at  that 
time  the  only  dock  in  the  city.  It  extended  from  the 
present  Broad  to  Whitehall  Street,  on  the  East  River) 
and  the  ferry  (at  Peck  Slip). 

3rd — ^All  the  waste,  vacant,  unpatented  and  unappropriated 
lands  on  Manhattan  Island,  reaching  to  low-water  maik, 
together  with  the  rivers,  rivulets,  coves,  creeks,  pond 
waters  and  water  courses  not  before  granted. 

4th — The  power  to  grant  licenses  to  tavern  keepers  and  all 
sellers  of  any  sort  of  liquors  at  retail. 

5th — To  make  free  citizens,  who  alone  should  be  privileged  to 
carry  on  any  "art,  trade,  mystery,  or  manual  occupa- 
tion" within  the  city. 

It  may  be  proper  to  refer  here  to  the  method  of  defraying  the 
cost  of  various  necessities  which  in  modern  times  are  largely  paid 
for  by  general  taxation. 

The  paving  of  streets,  by  ordinance  of  1685,  was  done  by  each 
owner  in  front  of  his  own  premises. 
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The  inhabitants  within  a  certain  district  were  compelled  to  con- 
tribute for  the  construction  of  public  wells. 

For  the  support  of  the  poor,  an  ordinance  of  1688  required  the 
alderman  of  each  ward  to  send  his  constable  around  the  ward  to 
inquire  for  persons  who  needed  relief.  The  funds  for  rdief  came 
in  part  from  charitable  donations  to  the  poor's  box  in  the  church, 
and  in  part  frcHn  the  city  treasury. 

An  ordinance  of  1691  required  all  persons  on  every  Saturday 
(season  permitting)  to  sweep  the  dirt  in  the  streets  before  their 
houses  into  heaps,  and  load  the  same  into  carts,  or  else  pay  the 
cartman  3  pence  for  loading  the  same.  The  cartmen  were  required, 
as  a  condition  of  their  license,  to  cart  this  dirt  away. 

The  power  to  levy  a  public  tax,  either  for  general  or  specific 
purposes,  did  not  vest  in  the  municipal  corporation  under  any  of  its 
early  charters;  it  probably  could  not  be  conferred  by  the  crown 
alone,  being  the  highest  exercise  of  sovereign  authority,  but  only  by 
parliament  or  the  state. 

A  study  of  the  colonial  laws  between  the  years  1664  and  1775 
shows  that  two  well-defined  agencies  were  created  and  developed 
by  the  colonial  legislature  for  levying  taxes,  the  one  for  a  general 
colonial  tax,  levied  by  assessors,  the  other  a  tax  for  local  purposes 
in  the  subdivisions  of  the  colony,  levied  by  vestrymen. 

An  act  of  October  2,  1690,  is  the  first  general  tax  law  of  the 
colony,  it  is  entitled:  "An  act  for  raising  three  pence  in  the  pound 
of  all  real  and  personal  visible  estate  of  all  and  singular  the  in- 
habitants of  this  province,  one-half  thereof  to  be  paid  at  or  before 
the  21st  of  January  next  ensuing,  and  that  assessors  and  coDectors 
for  executing  of  said  act  be  chosen  by  the  freeholders  of  each  town 
within  this  province."  In  the  City  of  New  York  two  assessors 
and  one  collector  were  chosen  for  each  ward. 

A  law  of  1758,  entitled  "An  act  to  regulate  the  taxing  of  real 
and  personal  estates  in  the  City  and  County  of  New  York,"  con- 
tains the  following:  "Whereas  the  method  now  used  in  the  City 
and  County  of  New  York  in  taxing  real  and  personal  estates  is 
found  to  be  uncertain  and  unequal.  Be  it  enacted  by  his  Honor 
the  Lieutenant-Governor,  the  Council  and  General  Assembly,  and 
it  is  hereby  enacted  by  the  authority  of  the  same,  that  all  Real 
Estates  in  the  City  and  County  of  New  York  shall,  from  and  after 
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the  publication  of  this  act,  be  rated  or  assessed  at  two-thirds  part 
of  the  rent  or  yearly  income  of  the  same,  and  if  it  be  occupied  by 
the  owner  or  proprietor  shall  be  assessed  on  oath  in  like  propor- 
tion, according  to  what  the  assessor  shall  judge  the  true  income 
shall  be  in  case  the  same  were  rented  out." 

The  colonial  laws  relating  to  taxes  for  local  purposes  are  very 
numerous.  The  first  law,  passed  in  1693,  is  entitled:  ''An  act 
for  settling  a  ministry  and  raising  a  maintenance  for  them  in 
the  City  of  New  York,  County  of  Richmond,  Westchester  and 
Queens  County." 

After  citing  the  profaneness  and  licentiousness  that  hath  of 
late  spread  over  the  province  for  want  of  a  settled  ministry,  the 
act  provides  "For  the  more  orderly  raising  the  respective  main- 
tenances for  the  ministers  aforesaid.  Be  it  further  enacted  by  the 
Governor  and  Council  and  representatives  convened  in  general 
assembly.  That  the  respective  Justices  of  every  City  and  County 
aforesaid  or  any  two  of  them  shall  every  year  issue  out  their 
warrants  to  the  constables  to  summon  the  freeholders  of  every  City 
County  and  precinct  aforesaid  together  on  the  2nd  Tuesday  of 
January  for  the  chusing  of  ten  Vistry  men  and  two  church  wardens 
and  the  said  justices  and  Vistrymen  or  major  part  of  them  are 
hereby  impowered  within  ten  days  after  the  said  day  or  in  any 
day  thereafter  as  to  them  shall  seem  convenient  to  lay  a  reasonable 
tax  on  the  respective  City  County  parish  or  precinct  for  the  main- 
tenance of  the  minister  and  poor  of  their  respective  places.  A 
roll  of  the  said  tax  shall  be  delivered  into  the  hands  of  the  respect- 
ive constables  of  the  said  Cityes,  County,  parishes  and  precincts 
with  a  warrant  signed  by  any  two  justices  of  the  peace,  impowering 
him  or  them  to  levy  the  said  tax,  and  pay  the  same  into  the  hands  of 
the  church  wardens  retaining  to  himself  12  pence  per  pound  for 
levying  thereof.  The  monies  or  goods  to  be  disbursed  by  the 
church  wardens  for  the  purposes  and  intents  of  this  act  and  not 
otherwise  by  orders  from  the  said  Justices  and  Vistry  men." 

This  act  was  known  as  the  "minister  and  poor  act."  In  1745 
the  act  was  amended  for  the  City  of  New  York  so  that  there  should 
be  two  vestrymen  for  each  ward  or  division  of  said  city,  and  that 
the  vestrymen  so  chosen  should  before  making  any  assessment,  meet 
together  and  then  and  there  agree  among  themselves  in  what  pro- 
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portioo  or  rule  the  estates  real  and  penooal  of  die  raspectiTe  in- 
habitants ahoaU  be  taxed. 

Subsequent  acts  of  tbe  colonial  legislatnie  anthorixed  and  directed 
the  Testrrnien  and  constables  at  tbe  same  time  tbat  monejrs  were 
raised  for  tbe  minister  and  tbe  poor  to  levy  and  collect  moneys 
for  tbe  {Morning  purposes:  For  proTiding  wat<Jimen  and  lig^tini? 
lamps,  for  keeping^  in  repair  tbe  public  roads,  for  raising  money 
towards  building  a  bridewell  or  workbouae,  for  finishing  tbe  jail, 
for  purchasing  Bedlow*^  Island  for  a  pest-bouse,  for  pioTiding  fire- 
wood, candles,  bedding,  etc.,  for  bis  Majesty  s  f<»ces  quartered  in 
tbe  barradcs  belonging  to  tbe  City  of  New  York,  and  for  retailing 
public  wells  and  pumps. 

An  act  of  1770  directed  tbe  church  wardens  to  deliver  tbe  moneys 
receiTed  by  them  into  tbe  bands  of  tbe  Chamberlain,  to  be  by  him 
paid  as  directed  by  warrant  or  warrants  of  tbe  Mayor,  Aldermen 
and  Commonalty  in  Common  Council  convened. 

Tbe  first  session  of  tbe  legislature  of  tbe  State  of  New  York, 
after  tbe  Declaration  of  Independence,  occurred  in  1777. 

Chapter  62  of  the  Laws  of  1787,  directs  that  taxes  for  all  pur- 
poses shall  be  levied  by  assessors,  collected  by  coUectors  and  paid 
into  the  hands  of  the  treasurer  or  chamberlain. 

Chapter  67  of  the  Laws  of  1788,  ^ititled  ''An  act  for  tbe  more 
effectual  collection  of  taxes  in  the  City  and  County  of  New  York," 
directs  that  the  assessors  between  the  15th  of  May  and  5th  of  July  in 
each  year  shall  fix  the  value  of  real  and  personal  estate  of  every  free- 
holder, inhabitant  and  resident  within  their  respective  wards,  mak- 
ing a  list  which  shall  show  the  owners'  names,  and  opposite  the  names 
the  value  of  the  real  estate  in  one  column,  the  personal  estate  in 
a  second  column,  leaving  a  third  column  in  which  to  insert  the 
sum  each  person  is  to  pay.  Each  assessor  shall  complete  and  sign 
his  list,  and  deliver  it  to  the  Mayor,  Kecorder  and  Aldermen  of 
the  city,  on  or  before  the  first  Monday  in  July.  The  Mayor, 
Recorder  and  Aldermen  shall  then  fix  a  rate  and  cause  computa- 
tion to  be  made  of  the  amount  to  be  paid  by  each  person,  and  have 
the  amount  inserted  in  the  third  column,  and  immediately  after  the 
14th  of  October  cause  the  list  of  assessment  of  each  ward  so  com- 
pleted to  be  delivered  to  the  collector  of  the  same  ward  with  a  war- 
rant commanding  the  collector  to  collect  and  pay  the  moneys  so 
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collected  to  tlie  treasurer  or  chamberlain  of  said  city  on  or  before 
the  third  Tuesday  in  Febmajy  then  next. 

Chapter  18  of  the  Laws  of  1791  defined  the  boundaries  of  the 
wards  and  designated  them  by  consecutive  numbers  from  1  to  7. 
Subsequently  and  -from  time  to  time  the  number  of  the  wards 
was  increased  and  the  boundaries  were  changed. 

Chapter  52  of  the  Laws  of  1813,  a  State  tax  law,  directs  that 
two  tax  lists  shall  be  prepared,  one  containing  the  resident  and  the 
other  the  non-resident  taxpayers. 

Article  5  oi  Chapter  272  of  the  Laws  of  1823,  provides  that  all 
real  and  personal  estate  shall  be  valued  by  the  assessors  for  the  pur- 
pose of  taxation  at  the  value  they  would  appraise  such  estate  in 
payment  of  a  hona  fide  debt  due  from  a  solvent  debtor,  and  that 
taxes  shall  be  imposed  according  to  such  valuation. 

Chapter  121' of  the  Laws  of  1850  created  the  first  board  of  tax 
commissioners,  consisting  of  three  members  appointed  by  the  super- 
visors. The  people  continued  to  elect  two  ward  assessors  for  each 
ward,  until  the  positions  were  abolished  by  Chapter  677  of  the 
Laws  of  1857.     This  law  directed  as  follows: 

^'The  Coounissioners  of  Taxes  and  Assessments  shall  appoint 
twelve  persons,  to  be  known  as  deputy  tax  commissioners,  who  shall 
perform  under  their  direction  and  supervision  the  duties  now  per- 
formed by  the  assessors  of  the  several  wards  of  said  city  and  such 
other  duties  as  they  shall  prescribe. 

'^It  shall  be  the  duty  of  the  deputy  tax  commissioners,  under 
the  direction  of  the  Commissioners  of  Taxes  and  Assessments,  to 
assess  all  the  taxable  property  in  the  several  districts  that  may 
be  assigned  to  them  for  that  purpose  by  said  Commissioners,  and 
they  shall  furnish  to  them,  under  oath,  a  detailed  statement  of  all 
such  property  showing  that  said  deputies  have  personally  examined 
each  and  every  house,  building  lot,  pier  or  other  assessable  prop- 
erty, giving  the  street  and  v;ard  map  number  of  such  real  estate 
embraced  within  said  districts,  together  with  the  name  of  the 
owner  or  occupant,  if  known;  also,  in  their  judgment,  the  sum  for 
which  such  property,  under  ordinary  circumstances,  would  sell." 

Section  9  of  this  act  directs  that, 

**The  said  Commissioners  shall  appoint  a  surveyor  from  one  of 
the  City  Surveyors,  whose  duty  it  shall  be  to  make  the  necessaiy 
surveys  and  corrections  of  the  ward  maps,  and  also  all  new  maps 
which  may  be  required  for  the  more  accurate  assessment  of  real 
estate." 
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The  ward  maps  were  made,  from  time  to  time,  by  private  sur- 
v^ors.  There  is  no  uniformity  in  the  size  of  the  volumes  in  which 
the  maps  are  bound,  nor  in  the  scale  of  the  maps.  There  are  tax 
maps  of  some  of  the  wards  now  in  existence  which  were  made  in 
1815,  subsequent  to  the  map  known  as  the  Randall  map,  authorized 
by  an  act  of  the  Legislature  of  1807  and  filed  in  1811.  The  Randall 
map  shows  a  street  plan  for  the  city  south  of  One  Hundred  and 
Fifty-fifth  Street. 

The  TWEHTT-THIRD  AXD  TWESTY-FOURTH   WaROS. 

In  1874,  pursuant  to  the  provisions  of  Chapter  329  of  the  Laws 
of  1873,  the  towns  of  Kingsbridge,  West  Farms  and  Morrisania 
were  annexed  to  the  City  of  New  York,  and  designated  as  the 
Twenty-third  and  Twenty-fourth  Wards,  the  territory  annexed  ad- 
ded 20  square  miles  to  and  doubled  the  area  of  the  city. 

The  topographical  surveys,  the  pr^aration  of  street  plans,  sewer- 
age plans  and  the  construction  work  in  connection  with  regulating, 
grading  and- paving  streets  and  building  sewers  in  this  newly  an- 
nexed territory  were  under  the  jurisdiction  of  the  Park  Department. 

Chapter  411  of  the  Laws  of  1876  provided  that  the  Park  Depart- 
ment should  prepare  the  tax  maps  of  the  Twenty-third  and  Twenty- 
fourth  Wards  for  the  use  of  the  Department  of  Taxes  and  Assess- 
ments. For  a  number  of  years  after  annexation  this  territory  was 
assessed  in  accordance  with  maps  which  were  the  private  property 
of  an  assessor,  who  had  been  employed  by  the  former  towns,  and 
was  retained  in  the  employment  of  the  city.  The  maps  were  not 
accessible  to  the  public. 

The  maps  of  the  Twenty-third  and  Twenty-fourth  Wards  pre- 
pared by  the  Park  Department  are  the  first  maps  for  taxaticm  pur- 
poses prepared  by  city  officials,  and  are  the  best  tax  maps  in  the 
possession  of  the  city.  The  data  used  in  their  preparation  consisted 
of  practically  an  abstract  of  title  of  each  piece  of  property  obtained 
by  searching  the  records  of  the  register's  office,  copies  of  all  the 
property  maps  filed  in  the  register's  office,  abstracts  and  copies  of 
deeds  of  water  grants  obtained  at  the  Secretary  of  State's  office 
and  an  actual  survey  of  the  property  lines  on  the  ground,  the  survey 
being  based  on  the  lines  of  the  streets  and  avenues  marked  on  the 
ground   by  monuments;   the  fact   that   the  monumenting   of   the 
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streets  and  avenues  preceded  the  preparation  of  the  tax  maps  was 
an  aid  in  accurate  work. 

The  maps  were  designated  by  the  ward  number  23  or  24,  and 
each  ward  was  divided  into  a  suitable  number  of  volumes  for  con- 
venient use.  The  volumes  contained  a  title  page,  an  index  to  the 
volumes  in  the  ward  showing  graphically  the  filed  property  maps 
in  the  volume  in  question  and  an  index  to  the  map  pages.  The 
map  pages  were  18  by  24  in.,  drawn  to  a  scale  of  80  ft.  to  an  inch, 
showing  block  and  lot  numbers,  the  dimensions  of  each  plot  or  lot 
with  its  area,  and  also  block  dimensions.  In  1885  (Chapter  630, 
Laws  of  1885),  a  law  was  passed  exempting  from  taxation  the  land 
lying  in  proposed  streets;  this  law  was  due  to  the  fact  that  a  prior 
law  provided  that  no  compensation  would  be  made  in  street  opening 
proceedings  for  buildings  or  improvements  made  within  the  lines  of 
proposed  streets  and  avenues,  subsequent  to  the  filing  of  the  maps 
showing  such  streets  and  avenues.  This  necessitated  two  areas  for 
each  parcel  of  property  affected  by  a  proposed  street,  one  a  total 
or  gross  area,  the  other  area,  exclusive  of  streets,  designated  a  net 
area.  The  law  prohibiting  improvements  in  proposed  streets  was 
subsequently  declared  unconstitutional,  because  it  practically  took 
private  property  without  due  process  of  law. 

Addition  to  the  Twenty-fourth  Ward. 

Chapter  934,  Laws  of  1895,  added  the  Town  of  Westchester,  the 
Village  of  Wakefield  or  South  Mount  Vernon  and  portions  of  the 
Towns  of  Eastchester  and  Pelham  to  the  Twenty-fourth  Ward. 
There  were  doubts  concerning  the  constitutionality  of  the  law  of 
annexation  which  were  cleared  away  in  August,  1895,  and  in  Sep- 
tember the  Deputy  Tax  Commissioners  commenced  their  field  work, 
preparatory  to  fixing  valuations,  which,  in  accordance  with  law, 
were  to  be  based  on  maps. 

It  was  therefore  necessary  to  complete  maps  for  a  portion  of 
the  territory  in  less  than  one  month,  and  for  the  entire  territory, 
comprising  an  area  of  more  than  20  square  miles,  in  five  months. 
The  data  and  methods  used  in  the  preparation  of  the  maps  are 
similar  to  thase  used  in  preparing  the  maps  of  the  outlying  bor- 
oughs annexed  to  the  city  in  1898  and  will  be  described  later. 
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Toe  Block  Map  of  Ta3ces  A3fD  Assessments  of  thb  Citt  of 
Xew  York,  Chapter  542,  Laws  of  1892. 

Thi»  act  provides  that  there  shall  be  prepared,  under  the  direc- 
tion and  supervision  of  the  Commissioners  of  Taxes  and  Assess- 
ments  of  the  City  of  New  York,  a  map  of  the  city  to  he  known  and 
designated  as  *^the  hlock  map  of  taxes  and  assessments  of  the  City 
of  Xew  York,'*  upon  which  shall  he  exhihited  under  sections  and  sec- 
tion numbers  the  separate  lots  or  parcels  of  land  shown  on  such  map 
to  be  designated  thereon  by  lot  numbers,  which  lot  numbers  shall  cor- 
respond as  far  as  may  be  with  the  present  ward  numbers  of  said  lots 
or  parcels,  and  shall  commence  in  each  block  with  number  one, 
and  continue  numerically  upwards  for  as  many  of  such  lots  or 
parcels  as  shall  be  comprised  within  each  block. 

When  the  said  block  map  of  taxes  and  assessments  shall  be 
completed  the  same  shall  be  certified  by  said  Conunissioners  and 
shall  be  filed  in  their  office.  Of  this  map  three  copies  shall  be  made 
and  certified  as  aforesaid,  one  for  the  use  of  the  deputy  tax  com- 
missioners of  the  said  Department  of  Taxes  and  Assessments,  an- 
other copy  thereof  for  use  in  the  Bureau  of  Arrears  in  the  Finance 
Department  of  said  city,  and  the  other  copy  thereof  for  use  in  the 
Bureau  of  the  Water  Register  in  the  Department  of  Public  Works 
of  said  city.  The  act  also  provides,  that  upon  the  certification 
and  filing  of  the  said  maps,  the  same  shall  be  substituted  for  use 
in  the  office  of  said  Commissioners  in  place  and  stead  of  the  map 
at  present  in  use  therein,  and  also  authorizes  changes  in  the  lot 
lines  and  numbers  and  the  addition  of  new  blocks  when  necessity 
may  require. 

All  the  sections  of  the  counties  of  Xew  York  and  Kings,  shown 
on  the  land  maps  of  the  two  counties,  are  used  on  the  block  map 
of  taxes  and  assessments;  where  there  have  been  changes  in  the 
street  system  since  the  filing  of  the  land  maps,  the  block  boundaries 
and  numbers  on  the  block  map  of  taxes  and  assessments  do  not 
agree  with  the  land  map.  Each  section  is  divided  into  a  suitable 
number  of  volumes  for  convenient  use,  and  each  volume  contains  a 
title  page,  an  index  page  and  an  average  of  35  map  pages.  The 
pages  are  14  by  22  in.,  drawn  to  a  scale  of  50  ft.  to  an  inch. 

On  the  ward  maps  all  vacant  property  south  of  One  Hundred 
and  Fifty-fifth  Street  had  been  subdivided  into   standard  lots  of 


HISTORY  OF  TAXATION   IN  THE  CITY  OF  > 


Table  showing  OccreoainS  Percentages  in  AeeeMmenlB  of  Peroonal  Estate. 


IT»0 ll.TOftOOO 

ISM  ttuoojiDV  tttAVMot  KnsooDoo 

laso  zoLiaoDDD  i&ecoooa  taftDooAoo 

ISM  uasoooDoo  siGAooDOD  mstadoado 

i»03  *.is\iK>oi300  stasoasoa  s^atMOAoo 

leis  rsci^DiuaD  34^000011  mouooood 


246         HISTORY  OP  TAXATION  IN  THE  CITY  OF  NEW  YORK. 

25  ft.  front  by  100  ft.  (more  or  less  in  depth,  the  depth  depending 
upon  the  size  of  the  blocks  from  street  to  street,  which  in  aU 
the  blocks  from  Fourteenth  to  One  Hundred  and  Fifty-fifth  Street 
is  approximately  200  ft.).  On  the  block  map  of  taxes  and  assess- 
ments an  effort  was  made  to  show  only  ownership  lines  and  lines 
of  physical  possession.  Grants  of  land  under  water  from  the  State 
or  city  to  private  individuals  were  examined  and  plotted  on  the 
maps;  on  the  28th  of  September,  1871,  the  State  granted  to  the 
city  all  its  riparian  rights  adjacent  to  Manhattan  Island,  and  on 
April  5,  1888,  the  same  rights  adjacent  to  the  23rd  and  24th  Wards. 

Block  dimensions  are  not  shown  in  order  to  keep  the  frontages 
on  the  streets  clear  for  the  dimensions  of  subdivision  alterations, 
and  the  year  for  which  an  alteration  is  made.  The  side  lines  of 
proposed  streets  are  shown  in  dotted  lines,  the  street  names  in 
skeleton  letters  and  the  land  in  the  proposed  street  connected  with 
the  land  on  the  block  by  an  arrow  when  both  are  one  ownership; 
when  the  street  is  opened  the  dotted  side  line  is  changed  to  a  solid 
line  and  the  lettering  of  the  street  name  filled  in. 

The  block  map  of  taxes  and  assessments  is  designated  the  per- 
manent tax  map.  The  permanent  tax  map  has  been  completed  for 
all  of  the  territory  in  Greater  New  York,  for  which  a  definite 
street  system  has  been  established,  including  all  of  the  boroughs 
of  Manhattan  and  Brooklyn  and  the  portion  of  the  Borough  of 
The  Bronx  west  of  the  Bronx  Kiver.  The  tax  map  for  the  remain- 
der of  the  city  is  termed  the  tentative  map. 

Greater  New  York,  Chapter  378,  Laws  of  1897. 

The  largest  addition  of  land  to  the  City  of  New  York  was 
made  on  January  1,  1898,  pursuant  to  the  provisions  of  Chapter 
378  of  the  Laws  of  1897,  when  260  square  miles  were  added  to  the 
area  of  the  city.  Let  me  review  briefly  the  growth  of  the  city, 
giving  the  areas  in  square  miles  for  each  borough,  in  multiple  of 
20,  which  will  be  an  approximation  that  can  easily  be  remembered: 

From  1652  to  1874,  the  Island  of  Manhattan,  20  square  miles, 
constituted  the  City  of  New  York.  In  1874  the  addition  of  the 
Twenty-third  and  Twenty-fourth  Wards,  containing  20  square  miles, 
making  40  square  miles,  doubled  the  area  of  the  city.  In  1895  the 
Twenty-fourth  Ward  was  enlarged  20  square  miles  by  the  addition 
of  what  is  now  the  East  Bronx,  making  in  all  60  square  miles,  or 


PLATE    107. 

THE   MUNKIPAL  ENOINEER8                                                                    | 

OF  THE  CITY  OF  HEW  YOBK.                                                                    ] 

VOOEL   ON 

HISTORY  OF  TAXATION  OF  REAL  ESTATE                                                        | 

AMDTAK  MAM  OF  THE  CITY 

OF  NEW  YORK. 

'_^ 

o 

J 

S.          "v 

«' 

^ 

H 

^^'* 

OK        =^    1  S 

i 

3 

>  ^^^INv 

■W    7           (0          O 

IS 

HISTORY  OF  TAXATION  IN  THB  CITY  OF  NEW  YORK.         247 

three  times  the  area  of  the  original  city,  and,  in  1898,  the  cities 
of  Brooklyn  and  Long  Island,  the  towns  of  Newtown,  Flushing, 
Jamaica  and  a  portion  of  Hempstead,  and  Staten  Island,  consist- 
ing of  the  towns  of  Castleton,  Middletown,  Northfield,  Southfield 
and  Westfield,  were  added  to  the  city,  this  last  addition  containing 
260  square  miles,  makes  a  total  of  320  square  miles,  16  times  the 
original  area.    A  table  of  the  approximates  and  exact  area  of  each 

borough  is  as  follows:  .  •     »   *  »      ^  a 

^  Approximate  Area.  Exact  Area. 

Manhattan   20  sq.  miles.  21.93  sq.  miles. 

The  Bronx 40    ''      "  40.65   "        " 

Richmond 60   "      "  57.19    "        " 

Brooklyn 80    "      "  77.62    "        " 

Queens 120   "      "  117.36   "        " 

Total   320  sq.  miles.  314.75  sq.  miles. 

The  taxes  in  the  municipalities  annexed  to  the  city  in  1898  had 
been  levied  and  collected  in  advance,  whereas  in  the  city  as  it  ex- 
isted prior  to  1898  the  taxes  for  the  year  were  collected  in  October  and 
November  of  the  current  year,  so  that  in  1898  taxes  were  collected 
for  only  Manhattan  and  the  Bronx,  thus  affording  an  opportunity 
for  preparing  tentative  tax  maps  for  the  newly  annexed  territory. 

The  law  provided  that  the  deputy  tax  commissioners  must  be- 
gin their  field  work  of  examining  the  property  for  the  succeeding 
year's  valuations  in  September,  and  that  they  must  assess  in 
in  accordance  with  maps  and  map  numbers.  It  was  therefore  neces- 
sary for  the  surveyor  of  the  Tax  Department  to  have  some  of  the 
maps  in  each  of  the  districts  into  which  the  city  has  been  subdivided 
ready  for  the  deputy  tax  commissioners  before  the  1st  of  September, 
1898,  so  that  opportunity  could  be  afforded  to  prepare  the  necessary 
field  books  in  which  the  map  numbers,  the  size  of  plot,  and,  if  im- 
proved, the  number  and  size  of  the  buildings  on  the  plot,  were 
entered,  which  facts  as  far  as  the  map  designations  and  dimensions 
of  the  plot  were  concerned,  were  taken  from  the  tax  maps.  All  the 
maps  had  necessarily  to  be  completed  before  the  second  Monday  in 
January,  1899,  on  which  date  the  law  provided  that  the  maps  and 
records  should  be  open  for  public  inspection. 

There  were  no  tax  maps  for  171  square  miles  of  the  260  square 
miles  annexed  in  1898.     In  the  Borough  of  Brooklyn,  the  town  of 
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New  Lots,  added  to  the  City  of  Brooklyn  in  1886  and  designated 
the  Twenty-sixth  Ward,  had  no  tax  maps  for  the  portion  south 
of  Vandalia  Street.  The  entire  town  of  Flatlands,  added  to  the 
City  of  Brooklyn  in  1896  and  designated  as  the  Thirty-second  Ward, 
had  no  tax  maps.  Tentative  tax  maps  were  prepared  for  these  two 
portions  of  the  Borough  of  Brooklyn  for  the  tax  of  1899. 

In  the  Borough  of  Queens  tentative  tax  maps  were  prepared  for 
the  towns  of  Newtown,  Jamaica  and  the  portion  of  Hempstead  in 
the  city  limits  for  the  tax  of  1899,  and  for  Long  Island  City  and 
the  town  of  Flushing  which  had  tax  maps,  although  not  all  that 
could  be  desired,  new  maps  were  prepared  for  the  tax  of  1900. 

In  the  Borough  of  Richmond,  at  the  time  of  annexation,  there 
were  tax  maps  for  the  town  of  Castleton  and  portions  of  the  towns 
of  Middletown,  Northfield  and  Southfield.  These  maps  were  re- 
vised and  new  maps  made  for  the  remainder  of  the  borough. 

It  was  necessary  to  study  the  methods  of  taxation  in  the  many 
mimicipalities  annexed  to  the  city  in  1898,  in  order  that  the 
transition  from  the  former  methods  to  the  new  methods  could  be 
made  as  simple  as  possible. 

With  the  exception  of  the  City  of  Brooklyn,  nearly  all  of  the 
municipalities  had  taxed  the  owners,  not  the  land,  the  owners  were 
divided  into  two  classes,  resident  and  non-resident,  and  in  each 
class  the  names  of  the  owners  were  arranged  alphabetically  in  the 
tax  records.  It  is  self-evident  that  no  extended  survey  could  be 
made  of  the  vast  area  to  be  mapped  in  a  little  over  six  months;  a 
portion  of  the  time  being  taken  up  in  organizing  a  corps  of  men 
and  familiarizing  the  men  with  the  work.  The  names  of  the  owners 
on  the  former  tax  records  were  searched  against  as  grrantees  in 
all  the  offices  of  record  of  land  conveyances,  in  order  to  obtain 
descriptions  of  property  from  the  deeds,  and  all  filed  property  maps 
referred  to  in  the  deeds  were  copied;  this  information  was  sent  to 
the  office  in  Manhattan,  where  the  descriptions  and  maps  were  as- 
sorted and  indexed  under  the  several  wards  or  towns,  and  one  man 
placed  in  charge  of  the  mapping  of  each  ward  or  town.  Auction 
sale  maps,  the  maps  of  the  United  States  Coast  and  Geodetic 
Survey  and  maps  showing  the  water  grants  granted  to  private 
individuals — ^which  latter  maps  contain  a  survey  of  the  upland 
adjacent  to  the  water  grant — were  all  great  aids  in  the  preparation 
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of  tentative  tax  maps.  The  searches  in  Staten  Island  showed  that 
formerly  each  owner  had  three  kinds  of  property,  a  residence  plot, 
some  acres  of  salt  meadow  and  a  woodland  lot,  which  were  widely 
separated;  the  salt  meadow  and  woodland,  with  few  exceptions,  have 
no  physical  boundaries  on  the  ground,  are  very  poorly  described, 
linear  dimensions  and  bearings  rarely  being  used;  sometimes  an 
approximate  area  is  given;  in  most  cases  only  the  names  of  adjoin- 
ing owners  are  given,  and  since  many  of  the  descriptions  date  back 
over  one  hundred  years  and  families  have  become  extinct,  genealogf- 
ical  studies  were  frequently  necessary  to  obtain  relative  locations. 
A  similar  state  of  affairs  existed  in  the  meadow  lands  of  the  out- 
lying towns  which  had  been  added  to  the  City  of  Brooklyn.  The 
New  Utrecht  meadows,  for  instance,  were  not  in  New  Utrecht,  but 
belonged  to  the  people  who  lived  in  New  Utrecht. 

The  indefinite  descriptions  of  the  meadow  lands  in  the  Boroughs 
of  Brooklyn  and  Queens,  and  of  the  meadow  and  woodland  in  the 
Borough  of  Richmond,  will  undoubtedly  necessitate  litigation  in 
the  future,  unless  the  owners  enter  into  agreements  fixing  definite 
boimdary  descriptions. 

Public  Service  Corporations. 

The  special  franchise  law,  Chapter  712  of  the  Laws  of  1899 — 
at  the  time  of  its  passage  known  as  the  Ford  franchise  bill,  Senator 
Ford  being  its  sponsor — ^first  made  the  intangible  property  of  public 
utility  corporations  assessable  as  real  estate,  its  underlying  principle 
being  that  the  privilege  of  using  the  public  highway  for  the  mainte- 
nance of  wires,  tracks,  pipes,  etc.,  is  a  form  of  real  estate.  The  applica- 
tion of  this  law  has  been  a  fruitful  source  of  litigation  and  has  had 
several  amendments.  It  is  not  the  object  of  the  author  to  go  into 
its  merits  or  defects,  but  since  it  is  a  real  estate  tax  it  is  necessary 
to  designate  it  with  a  map  number.  The  tangible  property  of  public 
service  corporations  had  been  assessed  for  many  years  prior  to  the 
passage  of  the  law  in  question. 

Where  the  land  of  the  corporations  is  not  in  the  public  highways, 
the  assessments  are  always  made  by  the  local  authorities.  Where 
the  corporation  occupies  the  public  highways,  the  state  board  of 
assessors  fixes  the  assessed  valuations  and  forwards  such  valuations 
to  the  local  authorities  for  the  collection  of  the  tax ;  where  the  corpo- 
ration crosses  a  highway,  and  the  crossing  is  less  than  250  ft.  in 
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length,  such  crossing  was  at  one  time  assessed  by  the  State  and  at 
another  by  the  local  authorities.  Frequently,  the  corporation  is 
the  grantee  of  a  turnpike  company  or  owns  the  fee  of  its  narrow 
right  of  way  which  is  afterward  widened  and  becomes  a  public 
thoroughfare.  Where  a  corporation  owns  the  fee  of  the  land  there 
is  no  franchise  tax. 

The  following  method  of  numbering  the  real  estate  of  corporations 
is  adopted:  Each  corporation  receives  a  number  known  as  its  cor- 
poration number,  which  number  is  the  same  for  all  the  boroughs 
in  which  the  corporation  has  rights;  if  the  corporation  owns  private 
property,  each  parcel  of  private  property  receives  in  addition  to 
the  corporation  number  a  parcel  number,  beginning  with  parcel 
number  1  and  continuing  numerically  upwards;  when  a  public 
thoroughfare  is  crossed  by  a  corporation,  the  adjoining  parcel 
number  is  used  with  a  designating  letter.  In  addition  to  the  cor- 
poration nuniibers  the  private  property  of  a  corporation  always  has 
its  block  and  lot  number,  which  latter  nimibers  are  a  great  as- 
sistance in  finding  the  property  of  the  corporation  in  the  record 
books,  which  will  show  by  whom  and  how  the  property  is  assessed. 

Revocable  Prfvileges. 

The  use  of  the  public  thoroughfares  by  a  private  individual  or 
corporation  for  private  purposes  is  termed  a  revocable  privilege. 
This  privilege  is  granted  by  the  Board  of  Estimate  and  Apportion- 
ment, and  usually  consists  of  a  tunnel  under  or  bridge  over  a 
street  connecting  buildings  owned  by  the  same  individual  or  conx)- 
ration  on  opposite  sides  of  a  street,  for  the  installation  of  pipes  for 
steam,  salt  water  refrigerating  fluid,  or  electric  wires,  and  for  the 
passage  of  patrons  or  customers  in  the  case  of  bridges.  The  loca- 
tions of  revocable  privileges  are  shown  on  the  tax  maps  and  numbered 
for  taxation  purposes. 

A  Separate  Statement  of  the  Value  of  Land  in  Assessments  of 
Real  Estate  and  for  the  Publication  of  the  Annual  Record 
OF  the  Assessed  Valuation  of  Real  Estate  in  the  City  of 
New  York,  Chapter  454,  Laws  of  1903. 

Prior  to  the  enactment  of  this  law  the  deputy  tax  commis- 
sioners gave  in  the  annual  record  of  assessed  valuations  in 
one  item  the  sum  for  which,  in.  their  judgmemt,  each  lot  or  parcel 
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OP  property  with  its  improvements  under  ordinary  circumstances 
would  sell.  The  new  law  provided  for  two  items  recorded  in  ad- 
joining columns,  in  the  annual  record  hooks:  First,  the  sum  for 
which,  in  their  judgment,  each  separately  assessed  parcel  of  real 
estate  under  ordinary  circumstances  would  sell  if  it  were  wholly 
unimproved;  and  second,  the  sum  for  which,  under  ordinary  cir- 
cumstances, the  same  parcel  of  real  estate  would  sell  with  the  im- 
provements, if  any  thereon. 

The  law  for  separate  valuations  also  provided  that  the  annual 
record  of  the  assessed  valuation  of  real  estate  of  each  section,  dis- 
trict or  ward  should  he  printed  separately  as  a  supplement  to  the 
city  record,  and  that  an  outline  map  should  accompany  each  sec- 
tion, district  or  ward.  Where  permanent  maps  are  in  use,  a  map 
showing  all  streets  and  hlock  numbers  instead  of  an  outline  map 

is  published. 

Land  Value  Maps. 

The  Department  of  Taxes  and  Assessments  annually  publishes 
land  value  maps.  There  are  in  all  142  maps  covering  the  entire 
City  of  New  York.  The  maps  are  drawn  with  the  streets  clear  of 
printed  matter  to  allow  for  recording  the  value  per  front  foot  of  nor- 
mal lots  100  ft.  deep,  which  are  not  subject  to  comer  influences.  In 
the  case  of  land  in  large  tracts  in  suburban  sections  the  value  in 
dollars  per  acre  is  marked  at  a  point  near  the  centre  of  the  tract. 

Along  the  waterfront  the  method  of  marking  is  as  follows :  The 
bulkhead  line  is  valued  per  lineal  foot,  and  the  figures  are  placed 
as  nearly  as  practicable  on  the  line,  showing  the  value  per  lineal  foot 
of  the  bulkhead  line.  Under  the  definition  of  real  property  in  the 
tax  law  there  is  included  as  land  "all  wharves  and  piers,  including 
the  value  of  the  right  to  collect  wharfage,  cranage  or  dockage 
thereon."  This  right  is  known  in  law  as  an  incorporeal  heredita- 
ment. In  computing  the  value  of  waterfront  property  three  ele- 
ments are  taken  into  account:  the  value  of  upland,  which  is  shown 
on  the  maps  by  figures  in  the  streets,  just  as  in  the  case  of  other 
land ;  the  incorporeal  hereditament  of  bulkhead  line,  by  figures  show- 
ing the  value  per  lineal  foot,  and  the  land  under  water,  which  is 
shown  on  the  maps  by  a  valuation  per  square  foot  of  superficial 
area. 

The  purpose  of  the  maps  is  to  aid  in  the  assessment  by  present- 
ing to  the  view  of  the  assessor  all  of  his  territory,  with  comparable 
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figures  on  every  street;  second,  to  aid  the  commissioners  in  passing^ 
upon  applications  for  reduction  of  assessed  values,  and  third,  to 
enable  the  public  to  judge  of  the  fairness  of  the  assessment  and 
to  aid  the  Department  by  suggestions  and  criticisms. 

Value  of  Buildings. 

The  value  of  buildings  is  computed  by  multiplying  the  square 
feet  of  floor  space  by  an  appropriate  factor.  The  factor  is  obtained 
from  the  cost  of  construction.  The  various  kinds  of  buildings  are 
classified  and  graded. 

Buildings  depreciate  in  value,  become  obsolete,  and  at  times 
a  valuable  building  is  not  adapted  to  its  environment.  "It  is  almost 
universally  true  that  an  improved  parcel  of  real  estate  is  never 
worth  more  than  its  capitalized  rental  value  until  the  land  alone 
exceeds  in  value  this  capitalized  sum." 


Map  Alterations. 

The  tax  maps  are  altered  for  the  following  reasons: 

1. — Subdivision  of  farms  and  large  parcels  of  land. 

2. — Consolidation  of  small  plots  for  the  erection  of  large  build- 
ings. 

3. — Transfer  of  narrow  strips  of  land  for  party  walls  or  for  the 
purpose  of  clearing  title  on  account  of  encroachments  and 
errors  in  conveyancing. 

4. — Lands  acquired  for  public  purposes,  such  as  streets,  parks, 
playgrounds,  aqueducts,  reservoirs,  subways,  bridges  and 
waterfront  improvements. 

5. — Changes  in  existing  street  plans  and  the  adoption  of  new 
street  plans. 

The  alterations  on  tlie  tax  maps  for  the  year  ending  September 
30,  1912,  affected  30  G33  lots  or  parcels  of  land. 

The  total  number  of  parcels  of  real  estate  assessed  for  the  year 
1912  is  523  330. 

The  number  of  volumes  of  tax  maps  in  the  different  departments 
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now  in  actual  use  for  purposes  of  levying  taxes,  water  rents,  assess- 
ments and  arrears,  is  as  follows: 

Department  of  Taxes  and  Assessments 264 

Duplicates  used  by  Deputy  Tax  Commissioners. . .  264 

Comptroller's  Giffice,  Bureau  of  Arrears 186 

Department  of  Water  Supply,  Water  Registrar. . .  186 

Total 900 

The   author   has   endeavored   to   keep   this   paper   as   free   from 
statistics  as  possible,  and  to  present  some  facts  not  readily  accessible. 
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DISCUSSIO^O^. 


William  F.  Johxes,  M.  1L  E.  X.  Y.— Mr.  Vogd  aa^  that,  in 
detenninin^  the  as^c-^sed  value  of  property,  the  value  of  the  lots  is 
taken  at  the  aeDin^  price  of  land  in  the  ricinitr,  and  then  the  value 
of  the  improretnent  is  £xed  on  the  basis  of  multiplying:  the  numher 
of  square  feet  by  a  certain  constant.  What  method  is  used  in  ar- 
riving at  this  constant! 

HexBT  W.  VoGEL,  M.  M.  £.  X.  Y. — The  constant  is  based  on  the 
cost  of  construction.  Buildings  are  divided  into  different  classes 
and  grades;  there  are  different  grades  of  dwelling  houses,  different 
grades  of  apartment  houses,  different  grades  of  lofts,  different  grades 
of  ofEce  buildings.  You  will  find  in  the  report  of  the  Commissioners  of 
Taxes  and  Assessments  quite  a  detailed  account  of  how  the  constant 
is  determined.  In  the  calculation,  the  floor  area  is  taken,  rather  than 
the  cubic  contents  of  the  building.  If  a  building  is  25  by  60  ft., 
you  can  easily  get  the  area  of  one  floor,  and  if  it  is  five  stories  hi^ 
you  multiply  that  by  five,  then  again  by  the  constant.  Some  frame 
buildings  are  assessed  as  low  as  one  dollar  per  square  foot,  and 
some  dwellings  as  high  as  $10  per  square  foot  of  floor  area. 

Where  buildings  depreciate  in  value  with  age  or  change  in 
environment,  the  rental  value  capitalized  is  the  value  of  such  a  plot 
until  the  land  alone  has  more  value  than  such  capitalized  rental 
value. 

Sidney  W.  Hoaq,  Jr.,  M.  M.  E.  N.  Y. — Mr.  Vogel,  what  was  the 
fundamental  principle  that  controlled  the  original  ward  sub- 
division ?    Was  it  purely  arbitrary  ? 

Mr.  Vogel. — ^It  was  defined  by  an  ordinance  of  the  Council  in 
1683.  The  wards  are  also  well  described  in  that  ordinance  and  are 
also  described  again  in' the  Montgomery  Charter. 

The  description  was  given  by  property  lines,  and  one  of  the  lines 
was  the  rear  of  the  dwelling  houses  that  front  on  the  easterly  side 
of  Broadway. 

Amos  L.  Schaeffer,  M.  M.  E.  N.  Y. — ^Does  the  statute  describe 
how  the  land  shall  be  valued  for  taxation?  Is  the  value  determined 
by  the  selling  price  under  ordinary  conditions? 

Mr.  Vogel. — It  was  at  one  time  fixed  that  the  assessed  valua- 
tion was  to  be  two-thirds  part  of  the  rental  value  for  one  year,  and, 
subsequently,  it  is  mentioned  in  different  charters  that  it  is  to  be 
the  value  for  which  such  property  would,  under  ordinary  circum- 
stances, sell. 

The  Department  keeps  records  of  every  conveyance  of  property 
in  which  a  substantial  price  is  given  in  the  deed  of  sale.    However, 


DISCUSSION  :  HISTORY  OF  TAXATION  IN  THE  CITY  OF  NEW  YORK.    255 

many  of  the  deeds  give  nominal  values;  some  give  fabulous  values, 
for  certain  reasons.  The  Department  keeps  in  regular  order  all 
leases  and  mortgagee.  A  mortgage  is  possibly  a  very  good  criterion 
of  the  value  of  the  property,  especially  if  the  mortgage  is  given  by 
a  bank  or  some  financial  institution,  because  the  banks  rarely  give  a 
mortgage  for  more  than  two-thirds  of  the  value  of  the  property.  All 
these  records  are  kept  and  tabulated,  and  are  accessible  to  each  one 
of  the  deputies.  Field  books,  kept  by  the  deputies,  are  arranged  to 
cover  from  seven  to  ten  years'  taxes.  In  this  field  book  the  deputy 
notes  opposite  each  lot  anything  that  transpires  that  would  help  to 
fix  a  value.  It  is  surprising  how  some  of  these  deputies  keep  in 
touch  with  their  districts.  They  know  what  the  asking  price  is  for 
each  house  on  the  market,  although  that  is  rarely  the  true  value. 

Some  experts  in  Queens  have  stated  that  when  you  develop  farm 
property  and  cut  it  up  into  lots,  40%  of  the  price  of  sale  is  the  cost 
of  putting  it  on  the  market,  so  that  if  a  lot  sells  for  $1 000,  probably 
it  nets  $600.  Some  of  you  have  noticed  the  advertising  of  the 
Schmidt  property  in  The  Bronx.  The  auctioneer  spent  an  enormous 
amount  of  money,  and  even  went  so  far  as  to  publish  music.  The 
results  show  that  it  pays. 
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With  Discussion  by 
Noah  Cumminos,  Sidney  W.  Hoao,  Jr.,  Berthold  Scheiman,  Alfred 

D.    Flinn    and    Charles    Downing    Lay. 


The  modem  method  is  to  begin  the  study  of  any  subject  with 
a  dia^am,  and  there  is  merit  in  the  idea  because  a  diagrammatic 
classification  is  helpful  as  a  means  of  correcting  wrong  impressions 
as  to  relationships  and  as  a  means  of  giving  one  a  mental  back- 
ground which  becomes  of  value  in  a  critical  study. 

The  diagram  on  the  opposite  page  shows  roughly  the  relation- 
ships of  different  kinds  of  parks  to  each  other  and  to-  the  park 
system  as  a  whole.  Just  as  the  child  is  father  to  the  man  so  should 
the  playground  be  the  father  of  the  park  systems. 

The  next  in  importance  is  the  city  square,  which  is  (or  should 
\*e)  a  sort  of  playground  for  adults.  Then  comes  the  neighbor- 
hood park,  which  is  a  playground  and  park  for  all  ages,  and  forms 
the  connecting  link  with  the  rural  parks.  These  are  followed  by 
the  wild  or  extra-mural  parks. 

All,  as  may  be  seen,  are  connected  or  interrupted,  as  the  case 
may  be,  by  specialized  parks,  scenic  parks,  communicating  parks 
and  historic  parks.     These  classifications  cannot  be  rigid.     Many 

*  Landscape  Architect,  Department  of  Parks. 
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Plate  100. 


^X^  7:-:!  ?tax*  \i  srw  i 


f*l**>-r.*r:Ip,    Tr:U  U  a  f^vhax  i^'.rr  b^E^^asae  :i  i*  acjj  s§  a  pars  :f  a 
ir?*Viei  T.^  ar,7  ;r45k  fAH  f-"7  •a*l*fj  'be  -li-^^^s  f:r  wL:  ^ 

T'l^,  'W^Mz.^A^fA  It  Xe-w  Yorr'*  park  *7*t»^s:  are  ra:i5€ti 
by  gse<>4rra{^^c  oi>%tac>^  t*^  iiio**Ij  bj  ladc  of  fcresizhi.  arti  tx  li 
liK<i>yi  of  tak:r4r  park  laz^k.  Ojfnm^nlj,  paik  Ia=f 
teeatue  t^/nKMO^  vho  Las  land  to  ^frC  works  ap  a  pc^ular  dezsazfd 
f/>r  a  park  in  that  c^eighborbood.  Hitfr  demacd  is  heeded  bj  ibe 
aot)»rit,'^.  ar.d  on  inrestunVson  it  U  usu^I!j  foind  that  the  nacK* 
arailahU;  ^^it^  i%  th^t  own^  bj  the  man  who  has  worked  up  the 
dftriand.  S'-yiom^  ir.d^^«  ii»  land  taken  because  its  Ljcaticn  acd 
/rharartArr  fit  it  to  %erve  perf^rly  for  park  u=«s,  and  so  far  as  I 
know  x};frr*:  in  DO  o^ciai  map  showing  lands  to  be  takoi  in  fntnre 
frjT  pArk  purpffiiefi  nor  any  sob^^-me  carefully  worked  out  on  paper,  nor 
ik  th^'r^'  anyWJy  cbanyred  with  the  duty  of  planning  for  the  park 
n^r'J*  of  flie  future.  Everything  is  haphazard,  accidental,  and  the 
re^ult<*  arfr,  of  cour«e,  only  half  what  they  should  be  under  a 
far«/-*'ing  vhr^me  for  future  development. 

Sffw  York^B  parks  can  only  be  brought  into  a  gyst«n  by  great 
c/itt  f/f  ]a}Hfr  and  money.  An  attempt  is  being  made,  however, 
with  Rjvr^rpide  Drive  which  some  day  will  go  to  the  Harlem 
Uiv<*r,  and  could  connf^ct  over  the  Hudson  Memorial  Bridge  with 
th^»  park-  of  thff  Bronx. 

The  WmrffiUi  that  would  come  in  Xew  York  from  a  perfect 
park  nyHifm  are  nearly  impossible  to  list,  they  are  so  numerous,  but 
the  onf;«  which  oxmcem  a  professional  study  of  the  park  are,  among 
othcfH:  (1)  better  distribution  of  park  areas;  (2)  a  higher  speciali- 
zation  of   individual   parks;    (3)    a  greater  use  of   all  parks;  be- 
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Plate    110.— John  Jay  Pahk. 
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2^  THE   TAKES   OF    XEW    YOKK. 

cau^e  efldi  one  bein^  a  link  in  the  <Jiain  it  voTild  hare  ft  fnn£ti<» 
not  onljr  fts  ftn  indiTidnftl  link  but  ftko  fts  part  of  the  chain.  The 
power  of  ft  w^-oonoetred  park  system  to  increase  property  xfthies 
is  too  large  a  question  for  consideration  here. 


The  Pakks  is  Detail. 

Greater  Xew  York  has  no  good  *^*™p^*^  of  a  small  playground. 
The  reason  for  this  is,  I  suppose,  that  the  playgroond  idea  has, 
mitil  recently,  been  frowned  upon  by  the  anthorities.  There  are 
snail  areas  whidi  are  called  paries  but  wfaidi  serve  no  useful 
purpose  and  might  better  be  rebuilt  as  true  playgrounds.  Such 
is  Mulberry  Bend  Park,  which  was  made  a  park  because  tiiat  was 
the  easiest  Cor,  perhaps,  ^be  only)  way  to  get  rid  of  an  area  of 
tremendous  congestion  of  pc^mlation.  As  a  park  it  has  never  done 
full  duty,  and  now  that  one  of  the  lawns  has  been  taken  as  a 
playground,  it  is  no  longer  a  park,  neither  is  it  a  good  playground. 

W.  H.  Seward  Park,  Corlears  Hook  Park,  Hudson  Park,  Mc- 
Laughlin Park,  McGarren  Park,  are  all  rather  poor  parks,  now 
half  playgrounds,  which  should  be  rebuilt. 

The  perfect  playground  must  provide  8Q>arate  areas  for  boya 
and  girls,  not  surrounded  by  pftric  walks,  where  prurient  minded 
people  congregate  to  watdi,  but  secluded  and  protected  from  such 
observation.  The  playground  should  not  be  a  thoroughfare,  but 
should  have  a  few  and  easily  controlled  entrances.  The  playgrounds 
should  be  shaded  on  the  borders  and  there  should  be  a  shaded  mall 
gravelled,  if  possible,  for  the  mothers,  and  babies  too  small  to  play 
alone.  It  should  have  a  large  house  with  rooms  for  play  on  rainy 
days,  ample  toilet  and  bath  facilities,  which,  however,  should  not 
be  open  to  the  general  public.  The  building  and  the  mall  should  be 
capable  of  use  for  concerts  and  educational  meetings. 

John  Jay  Park  (Plate  110)  and  the  15l8t  Street  playground  are 
attemps  to  approximate  these  conditions.  In  the  latter  it  was  not 
thought  wise  to  divide  so  small  a  space  for  separate  use  for  boys  and 
girls.  Instead  the  age  limit  will  have  to  be  kept  low.  Any  attempt  at 
park-like  treatment  is,  I  think,  wisely  abandoned  in  such  grounds 
as  these. 

A  mile  apart  is  generally  considered  the  maximum  distance  for 
playgrounds. 


THE    PARKS    OF    NEW    YORK. 


265 


T€MI%BNS  S^^tlMIE 


r 


V 

I 


X 


%u 


J         K 


r 


1 1 


Plats  115.— ToMPKnva  Square.    A  Poor  DmoK.    Thb  Relation  of  Walk  and  Lawn  is 

Not  Qood  and  the  Park  is  Without  Beauty. 


2^  THE    PARKS    OF    XEW    YORK. 

CiTT  Parks. 

The  city  park,  as  I  have  said  before,  is  only  a  plajgroond 
for  adults  and  it  should  allow  considerable  freedom  of  movaooent. 
Shaded  walks,  paved  areas  for  mass  meetings,  statuary,  fountains, 
ornamental  shdten,  and  architectural  details  should  predominate. 
Grass  and  ornamental  planting  should  be  used  with  restraint  and 
only  for  decoration.  Examples  of  such  parks  are  City  £U1  Park, 
Union  Square,  Madison  Square  and  Biyant  Park.  The  present 
plans  for  these  are  shown  and  studies  for  the  rd>uilding  of  two 
of  them. 

Xeighborhood  Parks. 

The  neighborhood  park  is  a  type  at  present  unknown  in  Xe^r 
York,  but  it  has  reached  a  high  developmmt  in  ChicagOL  Its  func- 
tion is  to  sarve  as  a  country  club  for  city  people.  Its  minimmn 
size  is  about  ten  acres  and  they  should  not  be  more  than  two  to 
two  and  one  half  miles  apart^  They  may  convenienUy  replace  one 
playground  in  the  ideal  scheme.  They  should  have  most  of  the 
facilities  of  the  country  club  except  the  bar  and  golf  links.  A 
large  house  for  lectures,  theatricals,  dances,  club  meetings  and 
receptions  is  essential  There  should  also  be  a  large  swimming 
pool  with  dressing  booth  house,  indoor  and  outdoor  gymnasiums 
for  men  and  w(Hnen,  boys*  and  girls*  playgrounds  and  a  special 
babies'  playground  with  swings,  sand  piles  and  wading  pool.  The 
concert  grove,  which  in  the  day  time  may  serve  as  a  meeting  place 
or  forum,  is,  of  course,  indispensable. 

Tompkins  Square  in  New  York  (Plate  115)  is  the  right  siae, 
and  is  in  a  congested  region  where  such  a  development  would  do 
much  good.  At  present  it  is  nearly  useless.  The  walk  area  is 
too  small  and  the  lawns,  which  cannot  be  opened  to  the  public,  too 
big.  In  its  present  state  it  represents  an  annual  loss  to  the  city, 
being  as  it  is,  an  unimproved  and  unproductive  piece  of  property. 

Rural  Parks. 

The  rural  park  has  always  been  our  ideal  of  what  a  park  should 
be  and  it  is  a  noble  ideal.  New  York  has  the  first  and  finest  ex- 
amples of  such  parks  in  Central  Park,  Prospect  Pai*.  Forest  Park 
and  several  others.     The  object  of  such  parks  is  to  simulate  tlie 
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beauty  of  the  country  and  to  bring  to  minds  and  nerves,  tired  out 
by  the  rush  of  city  life,  the  peace  and  quiet  which  comes  from  the 
contemplation  of  rural  scenery.  The  pleasure  of  the  senses  is  every- 
thing. Exercise,  physical  recreation,  amusement,  may  be  provided 
but  must  be  kept  subordinate  if  the  park  is  to  fulfill  its  purpose. 
Large  size  is  the  first  essential  of  such  a  park  because  such  effects 
can  only  be  produced  by  great  extent  of  lawn,  shrubbery  and  forest. 
The  roads  and  walks  and  all  features  necessary  to  make  its  use 
possible  must  be  kept  out  of  sight  and  mind.  Water  in  brooks, 
rivers  or  lakes  is  much  to  be  desired,  and  hills,  hollows,  rocky 
eminences  and  ravines  will  add  to  the  effect. 

Wild  Parks. 

New  York  has  at  present  no  vnld  parks  but  it  has  in  the  lands 
controlled  by  the  Board  of  Water  Supply,  tremendous  areas  of 
land  which  will  soon  be  wild  and  which  could  easily  be  used  for 
long  trips,  either  walking  or  motoring  and  for  camping.  Other 
cities  have  large  park  areas  outside  their  boundaries  which  are  used 
in  just  such  ways.     New  York  should  have  them. 

Scenic  Parks. 

The  scenic  park  may  be  any  area  large  or  small  reserved  for 
the  purpose  of  saving  from  destruction  some  natural  beauty.  Thus 
Momingside  Park  might  be  classed  as  a  scenic  park.  Fort  Wash- 
ington Park  certainly  belongs  in  this  class  though  it  is  also  historic, 
but  it  is  hard  to  say  whether  Riverside  Drive  should  be  classed 
here  or  in  the  next  group  since  it  is  also  a  connecting  park. 

Connecting  Parks. 

Like  Pelham  Parkway,  connecting  parks  serve  the  useful  pur- 
pose of  connecting  one  park  with  another  and  thus  giving  con- 
tinuity to  the  system. 

Historic  Parks. 

Historic  parks  have  as  their  object  the  preservation  of  some 
feature  of  historic  interest.  Roger  Morris  Park,  which  contains  the 
Jumel  Mansion,  Fort  Greene  Park,  King  Park  and  others  are 
historic  parks. 
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Specialized  Parks. 

Specialized  parks  are  set  aside  to  serve  some  special  ends.  Thus, 
Dreamland  Park  will  be  a  bathing  park.  The  Bronx  River  Park- 
way when  completed  may  be  a  canoeing  park  as  well  as  a  connect- 
ing park.  The  Botanic  Garden  and  the  Zoological  Gardens  are 
specialized  parks. 

Parks  in  the  Different  Boroughs. 

Studying  the  parks  of  the  boroughs  separately,  it  will  be  seen 
that  the  Bronx  is  fairly  well  provided  with  large  parks  and  has 
some  connecting  parks.  Nothing  could  be  finer  than  Pelham  Bay 
Park  and  Van  Cortlandt  Park.  Both  are  large,  interesting  and 
well  adapted  for  park  development.  The  Bronx,  however,  has  no 
Hudson  River  Park.  One  should  be  acquired.  The  Bronx  is  de- 
ficient, however,  in  smaller  areas  to  be  developed  later  as  play- 
ground, city  and  neighborhood  parks. 

It  was  right  to  get  the  large  parks  first  Large  areas  can  only 
be  acquired  when  the  city  is  new,  and  small  ones  are  not  so  much 
needed  because  there  is  so  much  chance  for  play  in  vacant  lots. 
Now,  however,  that  the  Bronx  is  being  built  up  so  rapidly,  it  is 
important  to  get  the  small  parks. 

In  Queens  there  are  few  parks,  but  a  wonderful  opportunity  to 
create  a  thoroughly  good  park  system.  A  beginning  has  been  made 
in  the  recently  acquired  Rockaway  Park. 

Brooklyn  has  in  the  Shore  Drive  a  scenic  park  rivalling  River- 
side Drive,  and,  like  Riverside  Drive,  it  is  unconnected  with  other 
l)ark  areas.  It  should  be  carried  past  Fort  Hamilton  through 
Dyker  Beach  and  to  Coney  Island,  and  at  the  other  end  it  should 
in  some  way  be  brought  nearly  to  the  Brooklyn  Bridge.  Brooklyn 
needs  several  more  rural  parks  like  Prospect  Park,  and  innumera- 
ble playgrounds,  city  and  neighborhood  parks.  Fort  Green  Park 
and  Sunset  Park  are  both  useful  and  admirable  parks  which  might 
some  day  have  a  few  features  of  the  neighborhood  parks.  The  old 
part  of  Brooklyn  is  badly  provided  with  parks,  and  the  newer  parts 
may  soon  be  in  the  same  condition. 

Richmond  is  virgin  territory  where  anything  can  be  done.  The 
opportunities  are  marvelous. 
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Manhattan,  as  we  have  already  seen/  has  no  park  system  and 
cannot  hare  one.  The  crying:  need  is  for  playgrounds  and  nei^b* 
borfaood  parks.  It  should  also  hare  facilities  for  puhlic  hathin^ 
either  in  many  small  pools  in  small  parks  or  in  several  large  pools 
on  Biverside  Drire  supplied  with  filtered  Hudson  water.  There 
should  also  be  provision  for  boating  and  the  city  should  maintain 
puhlic  boat  houses. 

General  Remarks. 

In  a  city  where  the  changes  are  so  rapid  as  in  Xew  York  it  oft^i 
happens  that  the  character  of  a  region  around  a  park  changes  so 
markedly  that  the  park  becomes  comparatively  useless.  This  lias 
happened  to  Tompkins  Square,  as  noted  above,  and  to  Stuyvesant, 
but  in  this  case  the  region  though  changed  keeps  much  of  its  old 
spirit  because  of  the  institutions  around  it. 

Washington  Square  and  Madison  Square  used  to  be  the  hearts 
of  the  most  fashionable  neighborhoods.  One  is  now  a  region 
of  sweat  shops;  the  other  is  devoted  to  offices  and  retail  trade. 
They  are  fast  changing  again  to  no  one  knows  what  Both  should 
be  rebuilt  to  serve  their  new  uses  better. 

Union  Square  is  less  changed  in  twenty  years  than  the  others, 
yet  it  is  changing  and  that  park  now  should  be  done  over  to  fit 
the  increasing  use. 

Bryant  Park,  because  of  the  Library,  must  always  be  an  oasis 
in  the  desert.  Seclusion  should  be  the  object  there,  and  the  ideal 
of  a  city  park  must  be  abandoned  in  that  case.  All  these  parks, 
including  the  Battery,  were  done  in  the  lowest  stage  of  our  artistic 
life,  1871,  and  are,  therefore,  changed  with  less  regret. 

Management  op  Parks. 

Much  could  be  accomplished  in  the  park  departments  if  they 
were  all  consolidated;  if,  instead  of  having  four,  there  were  but  one, 
with  one  policy,  one  responsible  highly-paid  executive  officer  and  a 
commission  of  five  men  to  control  the  policy.  The  five  commission- 
ers should  be  removable  only  on  charges.  They  should  serve  for 
long  and  overlapping  terms.  Thus,  one  might  be  appointed  each 
year  to  serve  for  five  years.  In  this  way,  instead  of  a  complete 
change  everj-  four  years  or  oftener,  we  should  have  a  continuous 
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board  of  cr.ntrcL  with  a  reMsooMkAy  nxed  pclicy.  which  in  dme  could 
aecomplish  sometbiiig:  The  ptak  bcdml  should  also  be  hdd  re- 
qpcnsible  for  a  plan  for  futuie  derelopment,  and  no  paris  or  park- 
vajB  ahoold  be  taken  or  buih  ezoept  upon  their  recommendatioii. 
The  following  table  shows  park  conditions  in  Xev  Yoik,  bgr 
boroughs,  as  compared  with  Hartford,  Conn.: 
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DISCUSSION. 


Noah  Cummings,  M.  M.  E.  N.  Y. — I  would  like  to  ask  what  the 
Inspectors  are  doing  on  Riverside  Drive,  between  Seventy-ninth 
and  Ninety-sixth  Streets,  where  they  are  filling  in.  Will  there  be 
docks  all  the  way  up  ? 

Sidney  W.  Hoao,  Jr.,  M.  M.  E.  N.  Y. — Perhaps  I  can  answer  that 
question.  At  Seventy-ninth  Street  and  at  Ninety-sixth  Street  there 
is  a  stretch,  600  ft.  north  and  south  of  each  of  these  streets,  that 
has,  by  legislative  enactment,  been  reserved  to  the  Dock  Depart- 
ment. All  the  rest  of  that  front  is  park  property.  That  makes 
1 000  ft.  at  Ninety-sixth  Street  and  1 000  ft.  at  Seventy-ninth  Street 
which  may  be  used  for  commercial  purposes. 

Berthold  Scheiman,  M.  M.  E.  N.  Y. — The  engineers  of  the 
Board  of  Estimate  have  been  very  much  interested  in  the  matter 
of  small  parks.  The  question  arose  whether  it  would  be  better  to 
assess  abutting  property  for  the  cost  of  the  park  or  whether  to 
apportion  it  between  the  City  and  the  abutting  property  owners. 

Charles  Downing  Lay,  M.  M.  E.  N.  Y. — I  have  thought  a  good 
deal  about  it.  I  think  the  small  park  may  properly  be  charged  on 
the  abutting  property,  but  the  large  park  certainly  should  not. 

Alfred  D.  Flinn,  M.  M.  E.  N.  Y. — There  is  another  use  of  the 
parks  which  has  not  been  particularly  mentioned  to-night,  that  is 
the  possibility  for  the  horseback  rider  to  get  a  reasonable  measure 
of  pleasure  out  of  New  York  parka  or  park  system.  I  do  not  ride 
myself,  but  friends  of  mine  say  it  becomes  monotonous  to  ride 
over  the  bridle  pathways  in  Central  Park  day  after  day.  I  would 
like  to  ask  Mr.  Lay  if  he,  or  any  officer  of  the  Park  Board,  has 
been  thinking  of  the  possibility  of  connecting  Central  Park  with 
Riverside,  or  other  park,  for  equestrians. 

Mr.  Lay. — That  is  one  of  the  great  weaknesses  in  the  so-called 
park  system  of  New  York,  and  we  are  now  drawing  plans  with  a 
view  to  continuing  the  bridle  park  from  the  present  northerly  loop, 
with  some  connection  at  One  Hundred  and  Tenth  Street,  so  that 
horseback  riders  can  get  to  Riverside  Drive. 
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PBESIDEXT  OF  TBCE  ilCXICIPAL  EXGIXEERS 

OF  TETE  CITY  OF  NEW  YORK. 


Presfsted  at  the  AyycAL  Meeting  or  the  Socbett 

ox  Jancart  22.  1913. 


As  thia  Society  enters  upon  the  >ee:>nd  decade  of  its  existence 
as  an  organization  of  municipal  employees  in  the  en^neerin^  branch 
of  the  public  service,  the  prospect  of  continued  future  success  aeems 
to  be  assured  after  a  retrospection  of  the  £rst  ten  years  of  its  exis- 
tence. As  an  organization  we  hare  not  only  held  together,  but  have 
increased  in  membership  from  250  at  the  commencement  of  its 
career  to  506  at  the  clotse  of  the  year  just  past. 

The  work  accomplished  by  an  organization  such  as  this  may  be 
measured  not  alone  by  the  greater  efficiency  of  its  members  engaired 
in  the  public  service  as  a  result  of  the  papers  presented  from  time 
to  time  and  discussed  by  the  membership  at  large,  but  as  well  by  the 
influence  which  this  greater  efficiency  undoubtedly  exerts  in  matters 
connected  with  the  di£Ferent  departments  of  the  City  government 
affecting  i>olicies  and  management. 

The  experiences  of  the  past  ten  years  afford  a  valuable  guide  for 
our  progress  in  the  future.  Where  so  many  different  individual 
elements  are  gathered  together,  many  engaged  in  the  same  line  of. 
engineering  work,  it  would  not  be  at  all  surprising  if  at  times  the 
weaker  side  of  human  nature  should  manifest  itself  by  acrimonious 
debate,  borne  of  jealous  temperaments  and  a  desire  for  self-exploita- 
tion, but  the  total  absence  of  anything  that  would  mar  the  harmony 
and  successful  deliberations  of  the  Society,  has  been  a  marked 
feature  at  all  of  its  gatherings.  In  other  words,  up  to  the  present 
time  the  Society  has  '*pulled  well  together',  and  the  successful 
efforts  of  those  who  have  contributed  to  its  best  endeavors  has  met 
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with  a  most  generous  support  from  the  membership  at  large. 
Whether  this  is  due  to  the  fact  that  we  are  engineers  and  naturally 
dependent  upon  each  other  for  interchange  of  ideas,  or  due  to  what 
should  be  a  fact  that  we  are  all  engaged  in  work  destined  to  further 
the  greatness  of  New  York,  matters  little. 

As  public  servants  of  the  City  of  New  York,  we  should  continu- 
ally keep  in  mind  that  idea  of  loyalty  to  the  City  which  we  repre- 
sent, so  commonly  present  and  active  in  all  other  communities 
excepting  the  City  of  New  York.  In  fact,  in  this  City,  it  seems 
almost  to  take  a  negative  form,  and  not  only  a  passively  negative 
form,  but  at  times  an  extremely  active  one.  Reference  is  here  made 
to  the  dearth  of  exploitation,  on  the  one  hand,  and  the  too  plentiful 
supply  of  caustic  criticism  of  public  officials,  and  actual  derogation 
of  the  City  itself,  on  the  other. 

In  a  City  growing  as  this  one  is,  conditions  continually  change, 
and  these  in  turn  create  further  conditions  which  have  to  be  met 
either  by  public  or  private  measures,  all  of  which  present  the  great 
problems  that  mean  millions  of  expenditures  in  their  solution.  For 
instance,  we  must  have  a  more  plentiful  supply  of  water  for  all 
purposes.  How  shall  we  get  it?  We  must  provide  means  whereby 
the  immense  multitude  of  people  that  concentrate  at  the  great  busi- 
ness and  commercial  centers  daily,  may  be  taken  there  promptly  in 
the  morning  and  returned  to  their  homes  at  night.  How  shall  this 
be  accomplished?  The  time  has  arrived  when  we  have  got  to  pro- 
vide accommodations  for  the  ever-increasing  demands  of  ocean  and 
coastwise  commerce,  and  for  the  reception  and  transmission  of  rail- 
road freight,  all  of  which  make  up  the  life  blood  of  the  Metropolis. 
How  shall  we  best  accomplish  this?  And  so  on,  with  problems 
innumerable,  many  of  which  represent  an  investment  of  millions  of 
dollars,  sums  which  to-day  in  the  aggregate,  make  the  Panama  Canal 
an  incident  by  comparison.  We  are  doing  these  things  all  the 
time,  and  it  is  safe  that  some  of  the  biggest  improvements  and 
biggest  enterprises,  both  public  and  private,  go  on  here  in  this  great 
City  known  to  but  comparatively  few  of  its  people. 

How  then  can  we  expect  exploitation  or  advertising?  As  a  com- 
munity we  do  not  seem  to  care  a  farthing  for  that,  or  it  may  be  that 
we  are  too  fatigued  after  a  day's  work  to  give  it  much  thought.  The 
every  day  business  or  professional  man  ignores  crosswalks  during 
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Meetings. 

The  meetings  of  the  Society  have  been  more  largely  attended 
during  the  year  than  in  the  past.  Ten  meetings  were  held,  at  nine 
of  which  regular  business  was  transacted.  The  highest  attendance  at 
the  regular  meetings  was  407  in  May ;  the  lowest  was  84  in  December, 
and  the  average  attendance  was  197  as  against  148  in  1911. 

A  special  meeting  was  held  in  September  for  the  purpose  of 
considering  the  report  of  the  Board  of  Direction  on  Standardiza- 
tion of  Salaries  &  Grades  of  municipal  engineers. 

The  May  Meeting,  Ladies'  Night,  was  conspicuously  success- 
ful when  Col.  William  M.  Black  read  a  paper  on  "The  Story  of 
the  Maine",  succeeding  which  a  collation  was  served,  followed  by 
dancing. 

At  the  Annual  Meeting  in  January,  Mr.  Frederick  Monson 
gave  an  illustrated  lecture  on  "Our  Friends,  The  Indians." 

The  Annual  Meeting  and  the  May  Meeting  were  held  in  the 
lecture  room  of  the  Engineering  Society's  building,  29  West  39th 
Street. 

The  Annual  Dinner  in  January  was  attended  by  414  members 
and  guests  at  the  Hotel  Savoy,  at  which  the  President,  Henry  W. 
Vogel,  presided  as  toastmaster. 

Addresses  were  made  by  the  Mayor  on  "His  Excellency,  Father 
Knickerbocker";  President  Lawson  Purdy  of  the  Department  of 
Taxes  and  Assessments  on  "Appreciation  and  Condemnation",  and 
President  John  H.  Finlay  of  the  College  of  the  City  of  New  York 
on  "The  Future  of  Great  Cities  in  the  Light  of  History." 

Membership. 
On  January  1,  1912,  the  membership  was  534,  which  with  the 
addition  of  thirty-seven  new  members,  and  one  restored  to  member- 
ship, makes  a  total  for  the  year  of  572.  The  Society  has  lost  six- 
teen members  by  death  and  resignation,  and  has  eliminated  inert 
matter  of  long  standing  by  dropping  49  men  for  non-payment  of 
dues.  The  net  membership  at  the  end  of  the  year,  therefore,  is  606, 
which  is  really  22  effective  members  more  than  at  the  end  of  1911. 

Finances. 
The  actual  receipts  during  the  year  have  been  $8  591.80  which 
compared  with  the  expenditures,  $6  434.26  show  a  cash  balance  at 
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the  end  of  the  year  of  $2 157.54,  against  which  there  are  liabilities 
or  bills  payable  of  $323.75. 

The  difference  between  current  receipts  and  current  disburse- 
ments for  1912  shows  an  excess  of  the  former  over  the  latter  of 
$1  249.04,  or  nine  times  the  corresponding  difference  in  1911. 

Inspections. 

Two  inspection  trips  were  made,  one  in  May  and  the  other  in 
October.  The  trip  on  Saturday,  May  23,  1912,  was  attended  by 
150  members  and  was  made  by  automobile  through  the  Borough  of 
Bichmond.  The  trip  on  Saturday,  October  19,  1912,  was  attended 
by  130  members,  and  consisted  in  a  visit  to  the  Hill  View  Reservoir 
of  the  Catskill  water  system.  The  committee  on  inspection  has 
arranged  for  two  inspection  trips  to  be  made  during  January  or 
February,  in  1913,  to  the  Rapid  Transit  Work  of  the  Public 
Service  Commission,  and  to  the  City  high  pressure  tunnel  of  the 
Catskill  Acqueduct. 

BOARD  OF  ESTIMATE  AND  APPORTIONMENT. 

The  work  accomplished  by  the  Board  of  Estimate  and  Appor- 
tionment during  the  year  is  shown  by  the  following  tabular  state- 
ments: 

CoBPORATE  Stock  Issues. 


ImproTement. 


Amount 
Authorised. 


Subways  and  Rapid  Traosit 

Repavfng 

Street  and  Park  Opening  Fund 

Doclcs  and  Ferries 

Department  of  Bridgea— Municipal  Building 

Grade  Crossings,  and  Grade  Crossing  Commission 

High  Pressure  Fire  Service 

Health  Department,  Department  of  Charities,  Hospitals 

Sdhool  Sites  and  Buildings 

Improvement  of  Water  Supply 

Topographical  Work 

Viaduct,  Park  Avenue  and  42nd  Street,  Manhattan 

Court,  Court  House  Board 

Parks,  Parkways,  Parkway  Commission,  Street  and  Park  Lighting 

Fire  Department 

Metropolitan  Sewerage  Commission 

Corporation  Yard  (Utenhattan) 

Sewer  Design  (The  Bronx) 

Public  Buildings  (Miscellaneous) 

Steam  Roller  and  Tank  Wagons  (Richmond) 

Improvement  at  Franklin  and  8rd  Avenues,  The  Bronx 

Department  of  Street  Cleaning 


$16  540 
6900 
1606 
1610 
1249 

iiao 

060 

027 

682 

687 

868 

860 

102 

144 

60 

47 

88 

16 

7 

5 

1 

1 


046.00 
400.00 
661.08 
667.00 
480.80 
000.00 
000.00 
600.00 
OiO.GO 
162.00 
7U0.00 
000.00 
OOO.OU 
788.06 
000.00 
000.00 
000.00 
060.00 
676.00 
000.00 
600.00 
000.00 


$82  706  288.88 
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Assessable  Improvements  Authorized. 


Borough. 

Oradimoand  Paviko 
Impbovcmbnts. 

Sewkb 

IHPROySKKNTS. 

Total. 

No. 

Amount. 

No. 

Amount. 

No. 

Amount. 

14 

285 

06 

89 

9 

$172  600 
1406100 
1842  900 
1844  880 
81800 

10 

188 

18 

88 

9 

$16  800 
8878  800 

966  700 
1810  400 

108800 

84 

868 
84 
77 
18 

$819  400 
8  728  400 

Brooklyn 

The  Bronx 

8808  600 

QllfkAflA 

8064  620 

ftfchmond 

189  600 

Total 

888 

94  787180 

806 

$4  663  400 

571 

$9  400  680 

In  addition  to  the  above,  the  Presidents  of  the  various  boroughs 
were  authorized  to  prepare  plans  and  specifications  for  198  surface 
and  sub-surface  assessable  improvements  estimated  to  cost  $5  129  300, 
with  the  understanding  that  as  soon  as  this  preliminary  work  had 
been  completed  a  final  authorization  would  be  given. 

Street  and  Park  Opening  Proceedings  Authorized. 


Borough. 

Number  of 
proceedings. 

Number  of  streets 
and  parks  affected. 

8 
81 
86 

88 

■  ■  •  • 

8 

Brookism 

68 

The  Bronx 

88 

Queens 

40 

Richmond    .  .    ,    -   ,    t    r    ,    ,    ,    .   ,    ,   ,    ,   ,    -    t   ^    ,    ,    -   -    -   .    t    ,    -    r    -    ,    -    -    - 

Total 

87 

151 

Net  Changes  in  the  City  Plan  During  the  Year  1912  Expressed 

IN  Acres. 


Borough. 

Final. 

Tentative. 

The  Bronx 

885 

8070 

0 

0 

Oueenfl 

18  084 

KiGhmond 

3540 

Total  AcrftB  r , 

8896  . 

16  684 
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Area  Covered  by  Drainage  Plans  Approved 
During  the  Year  1912. 

Manhattan TO  acres. 

Brooklyn    2  920     "        (including  2  300  acres 

of  territory  for  which 
a  relief  drainage  sys- 
tem was  provided). 

The  Bronx  2  460     " 

Queens   2  850     " 

Richmond  30     " 

Total    8  330     " 


Standard  Testing  Laboratory. 

The  Standard  Testing  Laboratory  has,  ever  since  its  organiza- 
tion, been  under  the  control  of  the  Conmiissioners  of  Accounts. 
On  January  1,  1913,  it  will  become  a  function  of  the  Board  of  Esti- 
mate and  Apportionment. 

At  this  laboratory  are  conducted  the  pliysical  and  chemical 
tests  required  in  the  inspection  of  all  classes  of  material,  food  prod- 
ucts, fabrics,  etc.,  furnished  in  any  of  the  Departments  of  the  City 
of  New  York  under  contract,  excepting  the  heavier  physical  tests 
required  for  structural  material.  The  extent  and  scope  of  the  work 
conducted  during  the  year  1912  is  as  follows: 


Total  No.  of 
Samples 
Received. 

2  930 


Complied 

with 

SpeciflcatioDS. 

1295 


Did  not 
Comply. 

1207 


Research. 


323 


No.  of  Samples 
awaitlnj; 
Analysis. 

105 


Percentage  of  samples  analyzed  that  did  not  comply  with 
specifications 48% 


Samples  which  did  not  comply  with  the  specification  require- 
ments were  either  rejected  or  an  adequate  deduction  made  for  the 
deficiency.  Samples  awaiting  analysis  as  shown  above,  consist 
mainly  of  research  work,  and  are  taken  up  as  time  and  opportunity 
allow. 
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The  total  amount  of  penalties  imposed  upon  eon- 
tractors  for  inferior  coal  alone  from  January  1,  to  No- 
vember 30,  1912,  is $33  539.63 

To  this  amount  must  be  added  a  cost  of  coal  analyses 
and  sampling  which  would  have  to  be  paid  in  case  this 
work  was  done  by  an  outside  Laboratory,  viz. : 

Analyzing  56  samples  at  $4 $224.00 

Sampling    and    analyzing    1 070   samples 

at    $6 $6  420.00    $6  644.00 

$40  183.63 

The  entire  running  expenses  of  the  Standard  Testing  Laboratory 
during  the  year,  amounted  to  $40  471.83.  From  these  figures  it  is 
clearly  proven  that  this  institution  is  self-supporting  from  the  coal 
analyses  alone,  not  taking  into  consideration  the  value  of  other 
work  done  here,  such  as  the  preparation  of  adequate  specifications, 
technical  and  expert  advice  of  every  description. 

At  times  this  Laboratory  has  given  valuable  assistance  to  the 
Police  Department  and  District  Attorney,,  in  the  prosecution  of 
criminals,  by  chemical  analyses  of  materials  found  on  the  persons 
of  offenders. 

DEPAKTMENT  OF  TAXES  AND  ASSESSMENTS. 

Maps  have  been  prepared  showing  the  assessed  value  per  front 
foot  of  normal  lots  having  a  depth  of  100  feet,  for  the  year  1913,  fol- 
lowing a  plan  inaugurated  three  years  ago.  The  maps,  showing 
every  block  frontage  within  the  city  limits,  were  published  by  the 
Record  and  Guide  Co.,  as  Section  Three  of  the  Heal  Estate  Record 
and  Guide,  dated  September  28th,  1912. 

New  tentative  tax  maps  of  the  Borough  of  The  Bronx,  east  of 
the  Bronx  River,  showing  the  new  street  system,  have  been  com- 
pleted, and  similar  maps  for  the  second  ward  of  the  Borough  of 
Queens  have  been  in  progress  during  the  year. 

The  records  show  that  the  assessed  valuation  of  taxable  prop- 
erty for  the  year  1912  is  $8  204  862  430,  while  that  of  property 
exempt  from  taxation  is  $1 607 105  809,  making  a  total  of 
$9  811  968  239. 

PUBLIC  SERVICE  COMMISSION. 

Changes  have  been  made  at  the  stations  and  at  other  portions 
of  the  present  subway  (known  as  Contracts  1  and  2)  in  the  way  of 
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improvements,  additional  station  facilities,  etc.,  as  shown  to  be 
advisable  in  the  operation  of  so  important  a  railroad  system  with 
its  increasing  traflfic,  and  as  required  by  the  widening  by  the  City 
of  the  roadway  of  some  of  its  streets.  The  most  important  of  such 
changes  are  the  following: 

The  reconstruction  of  the  ventilating  chamber  in  Lafayette 
Street  at  Fourth  Street,  made  necessary  by  the  widening  of  the 
roadway.    Work  is  well  advanced. 

The  new  entrance  to  the  Fourteenth  Street  station  from  Union 
Square  was  completed  and  put  in  service. 

Plans  were  made  for  the  relocation  of  the  entrance  to  the 
Twenty-third  Street  station  on  account  of  the  widening  of  the  road- 
way of  that  street.  On  the  northwest  comer  the  new  entrance 
through  the  Metropolitan  Life  Building  is  now  in  use. 

Connections  are  being  built  from  the  subway  station  to  the  new 
Grand  Central  Terminal,  and  to  another  New  York  Central  build- 
ing under  construction  at  Vanderbilt  Avenue.  The  old  entrance 
has  been  removed  from  the  sidewalk.  Meanwhile,  temporary  stair- 
ways are  maintained  for  use  while  the  permanent  work  is  in  prog- 
ress. The  new  westerly  mezzanine  for  this  station  was  put  in  serv- 
ice on  September  10th.  This  is  reached  by  two  new  stairways 
located  against  the  building  line  on  each  side  of  Forty-second 
Street,  west  of  Madison  Avenue.  The  two  on  the  south  side  are 
temporary  ones,  and  a  permanent  stairway  inside  the  building 
line  will  replace  them  when  the  new  building  under  construction 
there  is  nearer  completion. 

Two  kiosks  and  stairways  for  the  Times  Square  station  were 
removed  from  the  east  side  of  Broadway  north  of  Forty-second 
Street,  and  an  entrance  substituted  through  the  new  building  there 
erected  partly  on  the  roof  of  the  subway.  Corresponding  changes 
were  made  in  the  station  to  accommodate  this  change. 

The  new  entrance  to  the  One  Hundred  and  Tenth  Street  sta- 
tion (Broadway)  was  thrown  open  to  traffic  on  January  17th. 

An  additional  elevator  at  the  One  Hundred  and  Eighty-first 
Street  station  (Broadway)  has  been  authorized,  making  a  total  of 
five,  or  an  increase  of  from  two  to  five  in  two  and  one-half  years. 
Each  elevator  has  a  capacity  of  about  60  persons,  and  the  additions 
indicate  the  growth  of  traffic  at  that  station. 
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A  tunnel  street  was  excavated  by  the  City  from  Broadway  to 
the  One  Hundred  and  Ninety-first  Street  station.  Connection  to  it 
is  being  made  with  the  station,  and  the  work  is  approaching  com- 
pletion. 

Dual  System  of  Rapid  Transit. 

Negotiations  have  been  in  progress  between  the  Commission, 
representatives  of  the  Board  of  Estimate  and  Apportionment,  and 
of  the  Interborough  Eapid  Transit  and  Brooklyn  Rapid  Transit 
Companies,  with  a  view  to  providing  a  comprehensive  and  extensive 
"Dual  System"  of  rapid  transit  for  the  greater  City,  a  part  of  this 
system  to  be  operated  by  one  and  the  remainder  by  the  other  of 
the  two  companies  mentioned.  Included  in  the  scheme  are  the  sub- 
way and  elevated  railroads  already  constructed,  as  well  as  those  to 
be  built.  At  the  end  of  the  year  forms  of  contract  with  the  two 
operating  companies  had  been  prepared,  but  had  not  been  executed. 
An  enormous  amount  of  work  has  been  done  by  the  Engineering 
Department  in  the  way  of  studies,  investigations,  surveys  and  de- 
signs  in  connection  with  the  development  of  this  dual  plan. 

Brooklyn  Loop  Lines. 

Work  on  Section  9-0-1,  including  the  Chambers  Street  station 
under  the  Municipal  Building,  is  completed  to  a  stage  that  makes  it 
possible  to  lay  the  tracks  throughout  the  whole  of  the  loop  subway  in 
Manhattan.  The  completion  of  the  basement  of  the  building  itself 
has  not  progressed  so  far  as  to  permit  the  station  finish  work  to 
proceed,  but  this  will  not  prevent  the  use  of  the  station  should  it  be 
found  advisable  to  begin  the  operation  of  the  line  before  this  finish- 
ing work  is  done. 

The  loop  lines  are  part  of  the  B.  R.  T.  portion  of  the  dual  system. 
This  route  is  the  connecting  line  in  Manhattan  between  the  Brook- 
lyn, Manhattan  and  Williamsburg  Bridges.  The  two-track  spur 
through  Canal  Street,  thence  over  the  Manhattan  Bridge,  ia  to  con- 
nect with  the  Fourth  Avenue  subway  in  Brooklyn,  which  will  also 
be  operated  by  the  Brooklyn  Rapid  Transit  Company. 

At  the  present  terminus  of  the  line  at  Park  Row,  plans  have  been 
made  for  a  future  physical  connection  with  the  tracks  crossing  the 
Brooklyn  Bridge ;  also  for  a  future  extension  of  two  tracks  to  Brook- 
lyn by  way  of  Park  Row,  Nassau  and  Broad  Streets,  under  the  East 
River  and  through  Montague  Street. 


286  ADDRESS  OF  SIDNEY  WILLETT  HOAG,  PRESIDEXT. 

Fourth  Avexue  Subway,  Brooklyn. 

On  October  2d  contracts  were  let  for  two  additional  sections  of 
work,  which  will  continue  the  railroad  south  on  Fourth  Avenue  from 
Forty-third  to  Eighty-seventh  Streets.  These  sections,  with  the  six 
on  which  work  was  begrun  in  Xovember,  1909.  will  make  six  and  one- 
half  miles  of  subway,  extending  from  the  Manhattan  Bridge  Plaza 
through  Flatbush  Avenue  extension,  Fulton  Street,  Ashland  Place 
and  Fourth  Avenue  to  Ei^ty-seventh  Street.  This  is  generally  a 
four-track  structure  to  Sixty-fourth  Street,  south  of  which  only  two 
tracks  are  to  be  constructed  on  the  westerly  side  of  the  avenue, 
leaving  the  easterly  side  for  subsequent  enlargement  to  a  four-track 
structure.  In  places  additional  tracks  are  provided  as  approaches 
to  imderground  spurs  for  future  connections  to  other  subways. 

Fourteen  stations  are  provided  for,  four  of  which  are  for  express 
stops,  and  all  designed  for  ten-car  trains.  The  aggregate  contract 
price  is  approximately  $19 190  666. 

Of  the  six  sections  originally  contracted  for,  four  are  completed. 
The  additional  two  are  nearing  completion.  Work  on  these  two  was 
the  last  to  be  commenced,  because  it  was  necessary  to  secure  private 
property  and  remove  the  buildings  thereon.  They  include  the 
extremely  heavy  and  difficult  work  on  Fulton  Street,  where  the  ele- 
vated railroad  had  to  be  supported  temporarily;  the  deep  cutting  on 
Ashland  Place,  where  heavy  underpinning  work  was  necessary,  and 
the  difficult  crossing  under  the  present  Interborough  subway  at 
Atlantic  Avenue.  These  two  sections  represent  at  least  one-fourth 
of  the  contract  value  of  the  entire  route  now  under  contract. 

This  subway  cannot  be  operated  in  full,  however,  until  the  tem- 
porary sewer  which  occupies  the  east  one  of  the  four  tracks, 
between  Atlantic  Avenue  and  Butler  Street,  is  removed.  The 
removal  of  it  is  awaiting  the  construction  of  a  relief  sewer  by  the 
Borough  authorities. 

Bboadway-Lehngton  Avenue  Subway. 

This  was  originally  designed  as  a  part  of  the  so-called  Triborough 
route,  but  under  the  dual  plan  the  Broadway  sections  will  form  part 
of  the  B.  R.  T.  system,  and  the  Lexington  Avenue  sections  and  their 
extensions  in  The  Bronx  will  be  operated  by  the  Interborough.    The 
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Broadway  subway  will,  as  now  planned,  extend  from  Morris  Street 
under  Trinity  Place,  Church  Street,  St.  Paul's  rectory  and  church 
yard,  Vesey  Street,  the  Astor  House,  Broadway,  Seventh  Avenue, 
Fifty-ninth  and  Sixtieth  Streets  to  the  Queensborough  Bridge.  Pro- 
vision is  made  for  two  tracks  south  of  Park  Place  and  four  tracks 
north  of  it,  the  four  tracks  being  generally  placed  on  the  same  level. 
At  Canal  Street  provision  is  to  be  made  for  a  physical  connection 
with  a  future  subway  extending  east  on  that  street. 

The  Lexington  Avenue  subway  is  to  connect  with  the  present 
Park  Avenue  subway  at  a  point  below  Forty-second  Street.  It  con- 
tinues as  a  four-track  subway  north  under  Lexington  Avenue,  the 
Harlem  River,  and  Park  Avenue  to  One  Hundred  and  Thirty-fifth 
Street,  where  it  divides  into  two  three-track  branches;  the  east  one 
known  as  the  Westchester  Branch,  the  west  one  as  the  Jerome 
Avenue  Branch.  On  Lexington  Avenue,  on  account  of  the  narrow- 
ness of  the  street,  the  local  and  express  tracks  are  generally  carried 
at  different  levels,  coming  to  the  same  level,  however,  in  the  low 
land  south  of  One  Hundred  and  Twenty-fifth  Street.  Where  the 
conditions  permit,  the  lower  or  express  tracks  are  in  tunnel,  while 
the  local  tracks  are  carried  in  open  cuts  decked  over  during  con- 
struction. In  some  instances,  however,  both  pairs  of  tracks  are  to 
be  carried  in  a  double  deck  rock  tunnel.  Under  the  Harlem  River 
the  structure  will  consist  of  four  steel  tubes  joined  together  and  sur- 
rounded by  a  heavy  concrete  envelope.  The  clearance  over  the  roof 
of  the  tunnel  is  to  be  25  ft.  at  mean  low  tide.  The  structure  will 
be  built  in  sections  in  a  yard,  launched  and  floated  to  position  and 
sunk  to  place  in  a  trench  dredged  for  the  purpose  in  the  bed  of  the 
river,  after  which  the  concrete  envelope  will  be  deposited. 

An  interesting  feature  of  the  design  of  the  Broadway  subway  is 
the  construction  of  the  two  tubes  under  the  Astor  House  and  St. 
Paul's  vestry  building,  requiring  the  careful  underpinning  of  those 
buildings.  Extensive  work  in  the  way  of  underpinning  other  build- 
ings along  Broadway  and  on  other  streets  is  also  required. 

Where  open  cutting  is  required,  it  is  carried  on  under  a  decking, 
so  that  the  street  traffic  will  not  be  delayed  and  the  annoyance  to 
the  public  and  property  owners  reduced  to  a  minimum.  Exception 
is  made  in  the  case  of  outlying  districts  which  are  not  closely  built 
up  and  where  traffic  is  light. 
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AH  stations  are  to  be  480  ft.  long  to  provide  for  ten-car  trains. 
Efforts  are  being  made  to  locate  station  entrances  within  the  biiil<l- 
ing  lines;  that  is,  on  prirate  property,  where  this  is  practicable  and 
where  the  permission  of  the  owner  is  obtained,  thus  removing  tbe 
obstructions  of  the  stairways  from  the  sidewalks. 

The  constructiixi  of  the  subway  involves  extensive  and  difficult 
incidental  work  in  the  way  of  maintaining  and  reconstructing  sewers 
and  other  sub-surface  structures  which  are  interfered  with  by  it. 

Ei^t  construction  contracts  of  an  estimated  value  at  the  bid 
prices  of  $15  873  330.30  were  let  this  year.  These  include  Sections 
1,  1-A,  2,  2-A  and  3  of  the  Broadway  subway,  covering  the  route 
from  Morris  Street  to  the  middle  of  the  block  north  of  Houston 
Street.  They  also  include  the  following  sections :  Xo.  9,  on  Lexing- 
ton Avenue,  between  Sixty-seventh  and  Seventy-ninth  Streets;  Xo. 
14,  which  includes  the  Harlem  River  crossing,  and  Section  Xo.  1  of 
the  Westchester  branch,  extending  from  Alexander  Avenue  on  One 
Hundred  and  Thirty-eighth  Street  to  One  Hundred  and  Forty- 
seventh  Street  on  Southern  Boulevard. 

With  the  work  let  in  1911  there  are  now  five  sections  under  con- 
tract for  the  so-called  Broadway  line,  and  ten  sections  for  the  Lex- 
ington Avenue  line.  The  estimated  cost  of  construction  of  these 
fifteen  sections  at  the  bid  prices,  exclusive  of  track  laying  and  other 
equipment,  is  $39  979  586. 

On  one  of  the  sections,  Xo.  6,  on  Lexington  Avenue,  between 
Twenty-seventh  and  Fortieth  Streets,  work  was  temporarily  sus- 
pended on  April  26th  on  account  of  changes  which  may  be  required 
by  the  dual  plan. 

Table  showing  approximate  value  of  subway  construction  in- 
volved in  the  dual  system  for  which  contracts  have  been  let,  and  the 
value  of  work  during  the  year  and  the  total  to  December  31,  1912 
(this  table  does  not  include  track  and  other  equipment) : 


Approximate      vorkdooe        Total  work 
contract  du^lOll       done  to  Dec, 

price.  aurtngi««-  81,1912. 


Brooklyn  Loop  Lines $9007214  $866415  S88869» 

Fourth  Avenue  Snbway,  Brooklyn 19190  686  2  912fl9S  14  HO  286 

Broad  tray  Subway 7TB8278  1  <!41  096  1841006 

LeidDgton  Are.  Snbway  and  extensions. .  32211908  5766204  6 Oil  544 


Totals !    968267466  $11075911  $91480896 
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BOARD  OF  WATER  SUPPLY. 

Engineering  Work  During  1912. 

During  1912,  construction  work  was  prosecuted  actively  on  48 
main  contracts  on^  the  Ashokan  impounding,  the  Kensico  storage 
and  the  Hill  View  equalizing  reservoirs,  on  the  110  miles  of  trans- 
portation works  between  the  Ashokan  reservoir  and  the  terminal 
shafts  in  Brooklyn  and  on  10  miles  of  pip'fe  lines  in  Brooklyn  and 
Queens.  Seven  contracts,  amounting  to  $1  500  000,  were  awarded 
during  the  year,  making  the  aggregate  amount  of  contracts  awarded 
to  date  about  $94  000  000,  upon  which  about  $18  000  000  was  earned 
during  the  year,  making  a  total  of  about  $62  000  000  earned  to 
date. 

Progress  upon  Catskill  Aqueduct  Construction  to 
Brooklyn  Termini  of  City  Tunnel,  in  miles. 


Class  of  work. 

During  1912. 

To  December  81, 
1912. 

To  be  done. 

CJoDcreting  Id  open  cut 

ICvpilvnMniif  ttinnAl 

11.1 
10.1 
16.7 

57.0 
V8.0 
26.0 

61 

I                    An. 

Ooncretlng  tunnel  lining 

r               49 

ToUl 


110 


Ashokan  Reservoir, — Work  essential  to  its  utilization  reached  a 
state  of  practical  completion  with  three-quarters  of  the  contract 
amounts  earned.  Concreting  in  Olive  Bridge  dam  and  the  dikes 
necessary  to  complete  the  artificial  basin  is  completed  but  for 
closing  a  stream-flow  opening  in  the  former  and  other  openings  in 
the  latter,  to  permit  operation  of  the  Ulster  and  Delaware  Railroad 
Company's  tracks  during  the  relocation  of  the  railroad  around  the 
reservoir. 

Kensico  Reservoir, — A  timber  flume  for  control  of  the  Bronx 
River  during  construction  was  placed  in  operation;  excavation  for 
the  dam  was  three-quarters  completed,  and  this,  together  with  cer- 
tain substitute  supply  works  to  replace  Kensico  Lake,  and  highway 
work,  including  Rye  Outlet  Bridge,  a  reinforced  concrete  structure 
of  five  main  spans,  and  a  total  length  of  924  ft.,  represents  22%  of 
the  main  contract.  A  large  part  of  the  contractor's  plant  was  in- 
stalled and  the  development  of  the  quarrias  was  well  advanced. 
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Hill  View  Reservoir. — ^For  the  reservoir  as  a  whole,  construc- 
tion was  60%  done,  excavation  and  embankment  were  both  three- 
qnarters  completed,  the  concrete  bottom  and  side  lining  commenced; 
while  the  dry  slope  paving  was  20%  finished. 

CatshUl  Aqueduct  to  Croton  Lake. — Excavation  of  the  tunnel 
for  the  Hudson  Kiver  crossing  was  completed  and  the  tunnel 
waterway  concreted.  One  thousand  feet  of  lining  was  placed  in  the 
East  and  West  shafts,  400  ft.  more  being  required  to  complete  both 
shafts.  Out  of  a  total  aqueduct  length  of  63.2  miles  necessary  to 
convey  water  from  Ashokan  reservoir  to  Croton  Lake,  14.3  mile? 
were  concreted,  leaving  but  5.7  miles  to  be  completed.  The  trater- 
worhs  as  a  whole,  however,  necessary  to  permit  delivery  of  Catskill 
water  into  Croton  Lake,  was  approximately  94%  completed. 

Catskill  Aqueduct  to  City  Line. — The  acqueduct  waterway  was 
concreted  an  additional  28  miles,  completing  almost  84  miles  out 
of  92.3  miles  to  be  built.  All  shaft  excavation  was  completed,  as 
was  all  shaft  lining  except  that  at  the  Hudson  River  pressure  tun- 
nel. At  Hill  View  Reservoir  the  Uptake  chamber  was  practically 
completed,  the  Down  take  chamber  foundations  built,  while  the  com- 
bined Dividing  wall  and  By-pass  aqueduct  was  finished  with  the 
exception  of  two  gaps  used  to  further  the  reservoir  construction. 

City  Tunnel. — ^With  the  exception  of  Shaft  21  at  Clinton  and 
South  Streets,  to  be  752  ft.  deep,  all  24  shafts  of  this  tunnel,  which 
is  17.7  miles  long,  were  sunk  to  tunnel  grade  and  tunneling  pro- 
ceeded from  each  so  that  there  were  over  eight  miles  of  rock  tunnel 
excavation  completed  at  the  end  of  the  year,  in  one-half  mile  of 
which  the  placing  of  the  concrete  lining  had  been  commenced. 

Of  the  12.7  miles  of  66-in.  steel  pipe  and  48-in.  cast-iron  pipe, 
extending  from  the  two  terminal  shafts  in  Brooklyn,  into  the  Bor- 
oughs of  Queens  and  Richmond,  10.3  miles  were  placed  under  con- 
tract and  laid. 

The  total  force  in  the  Engineering  Bureau  of  the  Board  of 
Water  Supply,  numbering  1020  on  December  25th,  consisting  of 
285  engineers,  428  engineering  assistants  and  inspectors,  129  clerks 
and  178  gagekeepers  and  laborers. 

The  maximum  daily  contractors'  force  actually  at  work  in  the 
field  in  one  day  exceeded  14  460,  while  the  minimum  was  about 
8  000.     This  does  not  include  men  in  the  contractors'  camps  tem- 
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porarily  idle,  nor  those  eng^aged  indirectly  on  the  work  in  cement 
mills,  foundries,  machine  and  repair  shops,  etc. 

DEPARTMENT  OF  WATER  SUPPLY,  GAS  AND  ELECTRIC- 
ITY, BUREAU  OF  WATER  SUPPLY. 

{Work  on  Extension  and  Improvements  of  Water  Supply.) 

Boroughs  of  Manhattan  and  Bronx. 

During  the  year  1912,  while  the  total  rainfall  was  below  the 
average  for  the  past  40  years,  the  concentration  of  the  heavy  rain- 
fall in  the  early  months  of  the  year  resulted  in  such  a  large  run-off 
that  the  reservoirs  filled  rapidly  with  the  result  that  on  April  8th, 
the  water  wasted  over  the  New  Croton  Dam,  continuing  until  June 
25th,  during  which  time  the  total  waste  amounted  to  27.643  million 
gallons.  While  the  average  daily  consumption  has  increased  over 
that  of  last  year  the  result  of  the  w^ater  waste  detection  campaign 
is  plainly  shown  by  the  fact  that  the  average  daily  per  capita  con- 
sumption for  the  year  has  been  only  104  gallons,  whereas  in  1910, 
it  was  111  gallons. 

Plans  and  specifications  for  the  filtration  of  the  Croton  supply 
at  the  Jerome  Park  Reservoir  site  have  been  completed  and  before 
being  advertised  were  submitted  to  a  Board  of  Experts  consisting 
of  Messrs.  Allen  Hazen,  George  A.  Johnson,  Frank  A.  Barbour. 
W.  P.  Mason  and  James  H.  Fuertes,  who  approved  the  same  and 
endorsed  the  selection  of  a  rapid  sand  filter  as  compared  to  a  slow 
sand  filter.  The  plans  and  specifications  were  then  submitted  to  a 
Committee  of  the  Board  of  Estimate  and  Apportionment,  who  ap- 
proved the  same.  This  work,  bids  for  which  will  be  opened  on 
January  8th,  1913,  will  be  the  largest  and  most  important  ever 
undertaken  by  the  Department  and  will  cost  approximately  $8  000- 
000,  and  will  consist  mainly  of  the  following: 

The  construction  and  equipment  of  80  mechanical  filters,  con- 
si  toting  of  concrete  tanks  having  a  net  filtering  area  of  about  2.7 
acres;  covered  concrete  settling  basins  having  an  area  of  about  12 
acres,  and  a  capacity  of  about  88  million  gallons;  a  covered  con- 
crete filtered  water  reservoir  having  an  area  of  about  55  acres,  and 
a  capacity  of  about  350  million  gallons;  5  concrete  gate  chambers; 
a  concrete  house  for  the  preparation  of  chemicals;  and  all  piping. 


292  ADDRE.HS  OF  SIDNEY    WILLETT   HOAG.    PRESIDEXT. 

valves  and  filter  equipment.  The  total  excavation  amounts  to  about 
SOU  000  cu.  yd.  and  the  total  concrete  masonry  to  about  350  Ot>0  eu- 
yd.  A  considerable  portion  of  the  work  is  in  the  item  for  filter 
equipment  which  consists  of  piping,  valves,  strainer  system,  operat- 
ing tables,  apparatus  for  handling  and  applying  chemicals,  etc. 

The  time  allowed  for  doing  and  completing  this  work  is  thirty- 
six  calendar  months,  and  the  security  re<|uired  from  the  contractor 
is  $1  (MtO  (^00.  In  addition  thereto  a  supplementary  bond  in  the 
sum  of  $150000  shall  be  furnished  by  the  contractor  prior  to  the 
acceptance  of  the  work  and  continuing  for  six  years  thereafter  to 
protect  the  City  against  any  claims  for  infringement  of  patents, 
due  to  any  work  done  or  materials  or  processes  used  or  installed 
by  the  contractor. 

A  contract  was  awarded  for  the  rebuilding  of  those  portions  of 
the  Old  Croton  Aqueduct  where  the  structure  has  shown  weakness, 
which  work  will  probably  not  be  completed  until  next  summer. 

Many  extensions  and  improvements  were  made  to  the  various 
pumping  stations  during  the  year,  one  of  which  was  the  installa- 
tion of  two  new  motors  and  pumps,  one  at  each  of  the  High  Press- 
ure Fire  Service  stations. 

The  policy  of  replacing  the  obsolete  type  of  hydrants  with  the 
standard  tyi)e,  and  eliminating  as  far  as  possible,  the  6''  mains  in 
the  business  and  manufacturing  districts,  has  been  carried  out  dur- 
ing the  year.  On  the  distribution  system,  about  25  miles  of  mains 
of  various  sizes  have  been  laid  together  with  the  necessary  valves 
and  hydrants,  and  approximately  18  miles  of  old  6"  mains  have  been 
removed,  giving  a  total  now  in  place  of  over  1  316  miles  of  water 
mains.  During  the  year,  about  1  800  standard  hydrants  have  been 
set  by  Department  men,  most  of  which  replace  old  types  of  hydrants. 

The  eflScieney  of  the  High  Pressure  Fire  system  has  been  materi- 
ally increased  by  the  installation  of  motor  operated  valves  at 
Chambers  Street  and  New  Bowery,  and  at  Houston  Street  and  The 
Bowery,  the  valvf^  being  controlle<J  by  switches  in  the  Oliver  Street 
Station.  By  means  of  these  valves,  the  existing  High  Pressure  dis- 
tribution sy.stem  lying  east  of  the  Bowery  can  be  divided  into  two 
systems,  the  mains  on  alternate  blocks  being  supplied  from  separate 
feeders,  bv  closing  these  valves,  so  that  in  ease  of  a  break  the  engine- 
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man  at  the  station  can  determine  in  about  one  minute's  time,  in 
which  the  break  has  occurred  and  furnish  full  pressure  on  the  other. 
Work  on  the  contract  for  the  extension  of  the  High  Pressure  sys- 
tem south  of  Chambers  Street  and  Maiden  Lane  has  progressed 
rapidly,  about  9  miles  of  mains  having  been  laid,  which  is  about 
65%  of  the  pipe  to  be  laid  under  the  contract.  An  appropriation  of 
$950  000  has  been  granted  by  the  Board  of  Estimate  and  Apportion- 
ment for  the  extension  of  the  High  Pressure  system  north  of 
Twenty-third  Street  and  a  contract  will  soon  be  advertised  covering 
the  territory  from  Twenty-third  to  Thirty-fourth  Streets,  west  of 
Madison  Avenue. 

BoRouaii  OF  Brooklyn. 

As  the  safe  supply  which  can  be  drawn  from  the  Brooklyn  water- 
shed  is  estimated  at  about  150  million  gallons  daily  and  as  the  con- 
sumption for  the  first  quarter  of  the  year  averaged  nearly  155  mil- 
lion gallons  daily,  it  became  necessary  to  either  provide  for  an  addi- 
tional supply,  or  else  reduce  the  present  consumption  by  a  water 
waste  investigation.  Owing  to  the  comparatively  short  useful  life 
of  any  new  works  that  would  be  constructed  and  to  the  high  cost 
of  pumping,  it  was  decided  to  commence  a  house  to  house  inspec- 
tion  of  all  fixtures;  so  that  on  July  11,  1912,  the  Board  of  Estimate 
and  Apportionment  authorized  the  employment  of  the  necessary 
force  for  a  period  of  ^ye  months,  during  which  time  it  was  estimated 
that  most  of  the  premises  could  be  examined.  The  reduction  in  con- 
sumption due  to  the  water  waste  investigation  during  the  last  six 
months,  based  on  what  it  is  estimated  would  have  been  obtained 
under  normal  conditions,  has  averaged  18  million  gallons  per  day, 
and  the  total  expenditure  for  this  work  has  been  about  $22  300.  The 
resultant  cost  per  million  gallons  saved,  has  been  $6.80,  which  is 
about  5%  of  the  cost  of  water  at  meter  rates,  which  in  round  figures 
is  $133. 

On  August  15th,  the  City  took  title  to  the  Sixth  Street  and  For- 
est Park  plants,  which  were  being  operated  under  contracts  made 
with  Silas  W.  Titus,  dated  July  15th,  1907,  under  which  contract 
a  minimum  supply  of  10  million  gallons  a  day  from  the  two  sta- 
tions was  to  be  furnished.  This  department  intends  to  operate  the 
Forest  Park  plant,  but  proposes  to  dismantle  the  Sixth  Street  Sta- 
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tioo.  as  tiie  water  obtainable  from  this  plant  is  not  satisfactoiy  for 
domestic  consumption.  At  the  Jameco  Station  a  change  was  made 
from  the  air  lift  system  as  operated  bv  C^*ntracior  Titus  to  the 
direct  suction  system  and  the  saving  due  to  the  operation  of  the 
plant  by  the  City's  force  under  the  hner  method  was  106<^  based 
upon  the  pi«Bent  cost  per  million  gaUons.  Hany  improremoits  and 
alterations  at  the  various  pumping  stations  both  under  contract  and 
by  the  City's  force,  have  resulted  in  improved  and  more  economic 
methods  of  operation  and  an  increased  yield  at  some  of  the  Stations. 
In  the  distribution  system,  about  25  miles  of  mains  have  been 
added,  together  with  the  necessary  valves  and  hydrants,  making  a 
total  length  of  mains  in  place  of  about  993  miles.  By  replacing  the 
smaller  size  mains  with  larger  and  also  by  the  cross  connections  of 
mains,  the  supply  in  many  districts  was  greatly  improved,  especially 
for  fire  protection.  Due  to  the  greatly  improved  water  supply  in  the 
district  brmnded  by  Atlantic  Avenue.  Sumner  Avenue,  Flushing: 
Avenue,  Borough  Line,  Eveigreen  Cemetery  and  East  New  York 
Avenue,  the  Fire  Insurance  Exchange  removed  the  20r^  excess 
charge,  which  reduction  will  mean  a  saving  of  many  thousand  dol- 
lars to  property  owners  in  the  district. 

BOROL'GH  OF  Ql-EENS. 

While  the  average  daily  consumption  in  this  Borough  has  in- 
creased over  that  of  last  year,  there  has  been  no  difficulty  in  meet- 
ing the  requirements  of  the  consumers,  although  it  was  found  ad- 
visable on  August  21st,  to  start  the  Whitestone  Pumping  Station 
which  had  been  temporarily  abandoned  in  1911.  pending  improve- 
ments. T^Tiile  the  3(»-inch  mains  oi>nnei-ting  the  liist  and  thini 
Wards  has  been  laid,  water  cannot  be  piim|ied  fn^m  one  Ward  to  the 
other  until  the  24"  main  from  the  Bayside  Pumping  Station  is  com- 
pletcil,  t«»trpther  with  the  necessary  improvements  to  the  Pumping 
Station.  The  present  contract  with  the  Citizens  Water  Supply  Co. 
terminated  July  9th.  1912,  and  a  new  c«-»n tract  with  that  Company 
is  now  in  preparation. 

Owinp  to  Lick  of  appropriation,  the  contnirt  for  hiving  the  main 
r^mijw'tinp  the  Brooklyn  with  the  Qiuvns  >ystoni  ci^iild  not  be  let 
this  yar.  >*»  tliat  this  supply  will  not  therefore  be  available  until 
next  year.     TmprMV«*m*'nt^  ami  alterations  have  h«H*u  made  to  tlie 
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various  Fiunping  Stations  and  Station  No.  2  has  be^i  abandoned 
and  the  building  equipment  and  land  will  be  disposed  of  as  soon  as 
practicable. 

In  the  distribution  system  about  25  miles  of  mains  have  been 
added,  making  a  total  now  in  place  of  about  206  miles. 

Borough  op  Richmond. 

In  the  beginning  of  the  year  the  supply  available  for  the  con- 
sumers was  inadequate  to  meet  the  demands,  so  that  the  temporary 
plant  on  Southfield  Boulevard  was  put  in  operation  and  although 
the  addition  to  the  supply  was  slightly  less  than  1  million  gallons 
daily,  the  situation  was  inmiediately  relieved  and  for  the  first  time 
in  many  years  there  has  been  no  necessity  during  the  summer 
months  of  stopping  the  use  of  water  for  sprinkling  purposes.  The 
new  pumping  station  building  at  Grant  City  has  been  practically 
completed  and  the  consent  of  the  Borough  President  was  obtained 
to  place  the  chambers  for  the  auxiliary  pumps  for  Grant  City  Sta- 
tion within  the  Street  limits,  thus  making  it  possible  to  actively 
prosecute  the  development  along  the  Southfield  Boulevard.  On 
June  3rd,  the  State  Water  Supply  Commission  approved  the  pur- 
chase of  lands  for  the  auxiliary  stations  to  be  used  in  connection 
with  the  Southfield  Boulevard  developments.  Six  new  wells  were 
connected  up  at  the  Clove  Pumping  Station  and  about  seventeen 
observation  wells  were  driven  by  Department  force  in  the  vicinity 
of  the  Southfield  Boulevard  in  order  to  note  the  fluctuations  in  the 
ground  water  levels  due  to  pumping.  Extensions  to  the  distribution 
system  consisted  in  the  addition  of  about  28  miles  of  mains  of  vari- 
ous sizes,  giving  a  total  now  in  place  of  about  230  miles. 

During  the  year,  for  the  extension  and  improvement  of  the 
systems  in  all  Boroughs,  about  55  contracts,  exclusive  of  those  for 
supplies,    amounting    to    about   $2 100  000,    were    awarded. 

BUREAU  OF  GAS  AND  ELECTRICITY. 

The  lighting  of  the  Greater  City  has  been  extended  with  the  im- 
proved forms  of  lighting,  utilizing  to  the  utmost  the  tungsten  lamp, 
where  available,  in  suburbs,  and  reinforcing  the  arc  lamps  on  main 
avenues.  The  system  of  distribution  of  these  lamps  has  been  under 
the  improved  system  of  distribution  adopted  about  four  or  five  years 
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Elaborate  experiments  are  also  going  on  now  in  trying  to  find 
a  satisfactory  flame  lamp  to  take  the  place  of  the  standard  enclosed 
lamps  now  on  the  main  avenues.  So  far,  the  results  have  been  very 
encouraging,  and  it  is  hoped  that  the  lamp  will  be  completely  per- 
fected during  the  coming  year,  so  that  it  may  be  adopted  within  a 
reasonable  period.  ' 

The  lighting  in  public  buildings  has  been  as  heavy  as  usual, 
and  the  work  of  approving  plans  and  specifications  made  by,  or  for 
other  Departments  has  been  going  at  more  than  the  usual  rate,  some 
650  to  700  of  these  projects  having  been  passed  during  the  year  1912. 

The  following  table  gives  the  statistics  of  the  work  done  in  the 
Electrical  Inspection  Division  of  this  Bureau: 

Interior  Electrical  Installations  : 

Applications   received 74  096 

Certificates    issued 66  772 

These  applications  covered: 

1 423  236  Incandescent  lamps, 

6  212  Arc  lamps, 
24  308  Motors, 

2  612  Electric  Signs, 

1 180  Moving  Picture  Machines, 
13  908  Miscellaneous  appliances. 

On  Exterior  Electrical  Construction,  both  o\jiRr<BM) 

AND   UNDERGROUND. 

65  620  applications  were  made,  and 
55  412  permits  issued. 

This  covered  the  erection  of  7  800  poles,  on  which  7  265  miles  of 
overhead  conductors  were  strung.  In  addition,  119  miles  of  under- 
ground trench,  carrying  548  miles  of  ducts  and  163  678  miles  ol 
underground   conductors   were   laid. 

198  192  inspections  were  made.  Violations  were  issued  to  the 
extent  of  11  604,  and  of  these,  10  376  were  cleared. 

During  the  year,  2  404  operators  of  moving  picture  apparatus 
have  been  examined.  In  1911,  1  025  picture  operators  were  exam- 
ined, which  shows  the  heavy  increase  in  this  work. 
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QUEENSBOROLGH   BrIDQE. 

A  contract  was  completed  during  the  year  for  the  electrical 
equipment  of  the  outer  trolley  tracks,  thus  enabling  the  Third 
Avenue  Bridge  Company  to  operate  its  cars  over  the  bridge,  which 
operation  began  on  January  24,  1912.  A  contract  for  the  construc- 
tion of  stairways  and  elevators  in  the  Queens  Anchor  Pier  was  suf- 
ficiently completed  to  permit  the  use  of  the  stairways  on  July  22nd 
and  the  elevator  service  on  October  23,  1912.  A  contract  for  the 
construction  of  a  shelter  house  on  the  Queens  Plaza  was  let  on  No- 
vember 13th,  1912,  at  a  price  of  $4  450. 

Willis  Avenue  &  Third  Avenue  Bridges 
OVER  the  Harlem  River. 

A  contract  was  let  July  5,  1912,  at  a  price  of  $31  840.  for  the 
electrical  equipment  for  operating  these  two  bridges.  This  instal- 
lation will  permit  the  abandoning  of  the  present  steam  boiler  plants 
at  each  of  these  bridges. 

Miscellaneous. 

Many  of  the  bridges  under  the  jurisdiction  of  this  Department 
were  beautified  in  appearance  during  the  year  by  the  planting  of 
grass  plots,  flower  beds  and  trees  on  spaces  that  were  not  used  for 
traffic  or  operation  purposes. 

Municipal  Building. 

The  general  contract  for  the  erection  of  the  superstructure  is 
about  96%  completed.  All  the  granite  has  been  set,  and  the  exterior 
of  the  building  presents  a  finished  appearance,  except  for  the  erec- 
tion of  the  figure  on  the  top.  A  contract  for  furnishing  and  in- 
stalling the  elevators  was  left  on  May  24th,  1912,  at  a  price  of 
$465  400.  This  contract  is  about  10%  completed  at  the  site,  although 
a  large  portion  of  the  material  is  being  manufactured  and  will  be » 
ready  for  early  shipment  and  installation.  A  contract  for  the  inte- 
rior finish  of  the  Building  was  let  on  July  11,  1912,  at  a  price  of 
$3  0.58  135.53.  The  material  needed  for  this  contract  is  being  manu- 
factured and  a  considerable  amount  of  the  material  has  already 
been  placed. 
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DEPARTMENT  OF  DOCKS  &  FERRIES. 

The  wharfage  room  created  by  the  Department 

previous  to  1912  was 280  790  lin.  ft. 

The  net  wharfage  created  during  the  year  1912. .     1  500     *•     " 

Total  present  created  wharfage  room 280  290     *•     " 

Of  the  available  wharfage  room  in  the  various  boroughs,  the 
City  now  owns  about 

80  per  cent,  in  the  Borough  of  Manhattan. 
10  per  cent.    "    "  "  "    Brooklyn. 

2  per  cent    "     "  ''  "    Bronx. 

1  per  cent.    "    "  '*  "    Queens. 

4  per  cent.   "    "  "  ''   Richmond. 

r Brooklyn  k  Queens  estimates  are  exclusive  of  Jamaica  Bay). 
It  also  owns  most  of  the  islands  in  Jamaica  Bay,  constituting  about 
60  per  cent,  of  the  total  waterfront  of  that  locality. 

Chapter  778  of  the  Laws  of  1911  provides  that  private  terminal 
owners  may  be  incorporated  to  operate  terminals  under  conditions 
of  public  control  and  approval,  through  the  Department  of  Docks 
k  Ferries.  Definite  plans  have  been  submitted  by  the  Degnon  Im- 
provement Company  to  collaborate  with  the  Dock  Department  for 
the  construction  of  an  extensive  freight  terminal  at  Dutch  Kills, 
Borough  of  Queens.  These  plans  are  now  before  the  Board  of 
Estimate  k  Apportionment.  Plans  and  reports  have  been  submit- 
ted to  the  Board  of  Estimate  k  Apportionment  for  the  organization 
of  the  South  Brooklyn  waterfront  from  Brooklyn  Bridge  to  Sixty- 
sixth  Street.  These  have  finally  culminated  in  the  adoption  by  the 
Board  of  Estimate  k  Apportionment  of  plans  for  a  terminal  mar- 
ginal railroad  which  will  serve  as  a  backbone  to  the  commercial  and 
industrial  waterfront  development  of  this  entire  section.  A  new 
plan  for  improving  the  waterfront  to  comprehend  two  nine-hundred- 
foot  piers,  has  been  adopted  for  the  Gansevoort  Market  Section 
on  the  North  River  and  numerous  studies  for  piers  1  000  feet  and 
over  in  length  have  been  prepared  and  estimates  made  for  providing 
accommodations  for  the  longest  steamships  between  West  Thirty- 
eighth  and  West  Fifty-eighth  Streets,  North  River,  Borough  of 
Manhattan. 

The  construction  work  of  the  Department  has  comprised  during 
the  past  year  bulkhead  or  sea  wall  construction  at  the  foot  of  Cort- 
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landt  Street,  at  the  Corlears,  Yorkville  and  Blackwell  Sections  on 
the  East  River,  at  the  East  Ninetieth  Street  Section  and  at  the 
East  One  Hundred  and  Twenty-third  Street  Section  on  the  Harlem 
River.  In  the  aggregate  the  total  wall  built  during  the  year  is  740 
lin.  ft. 

The  West  Fifty-fourth  Street  Pier  has  been  extended  to  the  es- 
tablished pierhead  line.  New  piers  have  been  built  at  West  One 
Hundred  and  Thirty-fifth  and  at  West  One  Hundred  and  Fifty- 
sixth  Streets,  North  River;  at  the  foot  of  East  Tenth  Street  and 
East  One  Hundred  and  Third  Street  on  the  East  and  Harlem 
Rivers  and  platforms  at  the  foot  of  Garrison  Avenue,  Bronx 
River;  at  Main  Street,  Westchester  Creek  and  between  Twenty- 
eighth  and  Thirtieth  Streets,  South  Brooklyn.  The  freight  shed  on 
the  pier  at  Thirty-third  Street,  South  Brooklyn,  has  been  com- 
pleted.    This  shed  is  1  593  ft.  long. 

In  conjunction  with  the  Commissioner  of  Parks  Riverside  Park 
is  nqw  being  extended  outshore  a  varying  distance  from  100  to  200 
ft.  between  West  Seventy-second  and  West  One  Hundred  and 
Twenty-ninth  Streets.  The  material  for  filling  in  the  area  is  being 
supplied  without  cost  by  the  contractors  engaged  in  building  the 
high  pressure  water  tunnel  in  connection  with  the  Catskill  Aque- 
duct under  Manhattan.  The  total  area  of  land  reclaimed  during 
the  year  1912  in  this  work  is  estimated  at  about  74  acres. 

The  total  area  of  fiUed-in  land  made  during  the  year  1912,  in- 
cluding that  at  Riverside  Park,  is  about  132  acres. 

Probably  the  most  important  work  begun  during  the  year  is 
dredging  the  channel  from  Barren  Island  to  Mill  Basin,  Jamaica 
Bay,  begun  December  4,  by  the  building  of  a  sod  embankment  to 
retain  the  filling  in  the  northerly  end  of  the  work.  Dredging  was 
begun  on  December  17th,  with  two  large  suction  dredges  working 
near  the  northerly  end  of  the  work  continuously  until  forced  to 
shut  down  by  severe  weather.  When  this  work  is  completed  an  18-ft. 
channel  500  ft.  in  width  will  be  provided,  extending  from  the  sea 
to  the  entrance  of  Mill  Basin  and  the  dredged  material  will  have 
formed  an  area  of  filled-in  land  from  five  to  ?even  hundred  feet  in 
width  and  about  a  mile  and  a  half  in  length,  inshore  of  the  estab- 
lished bulkhead  line.  This  is  as  far  as  the  Jamaica  Bay  improve- 
ment can  go  for  the  present  as  the  new  plan  has  not  been  i)repared 
north  of  the  entrance  to  Mill  Basin  and  the  filled  area  cannot  be 
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plies  of  the  Department.  Such  concentration  of  this  improved, 
routine  under  a  special  staff  has  done  much  to  improve  the  methods 
of  recording,  checking  and  auditing  of  supplies  as  well  as  in  the 
department's  keeping  less  stock  in  hand. 

The  receipts  for  dock  and  slip  rent  during  the  year  1912 
amounted  to  $4  328  453.28,  an  increase  of  $149  438.13  over  1911. 

,  The  receipts  for  ferry  rent  and  franchises  amounted  to  $229- 
549.48,  an  increase  over  1911  of  $11 950.87. 

The  receipts  from  the  Municipal  Ferries  during  the  year  1912, 
amounted  to  $967  911.44,  an  increase  over  1911  of  $67  139.50. 

DEPAKTMENT  OF  PARKS. 

Boroughs  of  Manhattan  and  Richmond. 

The  new  street  along  the  westerly  side  of  John  Jay  Park,  between 
Seventy-sixth  and  Seventy-eighth  Streets  was  paved,  the  sidewalks 
with  granolithic  pavement,  and  the  roadway  (some  1 360  sq.  yds.  in 
area)  with  asphalt ic  concrete.  This  work  also  embraced  new  curb- 
stones and  the  installation  of  proper  drainage. 

Work  on  the  general  improvement  of  John  Jay  Park,  begun 
about  the  first  of  September,  has  continued  to  date.  The  work  has 
embraced  earth  and  rock  excavation,  masonry  retaining  walls,  drain- 
age and  water  supply,  gravel  walks,  playground  construction,  etc. 

The  work  of  installing  an  efficient  water  supply  system  in  Central 
Park,  begun  some  years  since  and  prosecuted  whenever  funds  were 
available,  was  taken  up  again  this  year,  during  which  nearly  22  000 
running  feet  of  cast  and  wrought  iron  pipe  have  been  laid. 

This  work  also  embraced  the  setting  of  valves,  stop-cocks,  fire  and 
flush  hydrants,  street  washers  and  drinking  fountains. 

During  the  year  a  beginning  was  made  on  the  construction  of  a 
pavement  for  the  Central  Park  Drives,  capable  of  withstanding 
automobile  traffic,  which  the  old  pavement  could  not  do. 

A  bituminous  pavement  on  a  concrete  foundation  was  laid  on  the 
West  Drive,  from  Sixty-sixth  to  One  Hundred  and  Second  Street. 
This  covers  an  area  of  nearly  50  000  sq.  yds.  and  necessitated  the 
excavation  and  removal  of  nearly  13  000  cu.  yds.  of  the  old  surfacing 
material  from  the  road. 
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Eoad  in  Bronx  Park  to  connect  with  roads  in  Botanical  Garden. 
Wrought  iron  and  concrete  boundary  fence  around  Crotona  Park. 
Tree  planting  on  Grand  Boulevard  and  Concourse,  about  75  per 
cent,  completed. 

Extensive  road  re-surfacing,  using  12  000  cu.  yd.  road  gravel. 
Asphaltic  paving  of  portions  of  Bronx  and  Pelham  Parkway. 
Improvement  of  Broadway  side  of  Van  Cortlandt  Park. 
Filling  and  grading  iwrtions  of  McComb's  Dam  Park. 

In  the  Zoological  Park,  there  have  been  completed: 
The  Eagles'  Aviary, 
The  Zebra  House, 
The  Pelican  House, 

Addition  to  Rocking  Stone  Restaurant, 
Rock  excavation  in  Service  Yard. 

In  progress,  and  well  under  way,  a  power  plant  and  workshop 
building,  and  a  public  service  building. 

In  the  Botanical  Garden,  there  have  been  completed: 

A  range  of  greenhouses, 

A  set  of  museum  cases  in  the  Museum  Building. 

In  progress,  and  nearly  completed:  A  granite  wing  wall  and 
flight  of  granite  steps;  a  concrete  shelter  building;  a 
wrought  iron  and  granite  boundary  fence. 

DEPARTMENT  OF  PARKS. 

Borough  op  Brooklyn. 

McCarren  Park,  Plot  No,  1, — Construction  of  park  and  play- 
grounds; erection  of  playground  apparatus  in  playgrounds. 

McCarren  Park,  Plot  No,  2. — Construction  of  park  and  play- 
grounds. 

Bushwich  Playgrounds. — Construction  of  playground;  erection 
of  shelter  house  and  comfort  station;  erection  of  playground 
apparatus. 

Bed  Hook  Playground, — Erection  of  shelter  house  and  comfort 
station;  erection  of  playground  apparatus. 

McKihhin  Playground, — Erection  of  shelter  house  and  comfort 
station;  erection  of  playground  apparatus. 
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Fort  Greene  Parle, — Reconstruction  of  drainage  system  and 
walks. 

Highland  Park  Extension, — Erection  of  comfort  station. 

Borough  Hall  Park. — Reconstruction  of  walks. 

Seaside  Park  (Dreamland). — Cleaning  up  debris,  etc. 

Eastern  Parkway  Extension,  Bay  Parkway,  Bay  Ridge  Park- 
way, Shore  Road,  Lincoln  Road,  Plaza  Street,  Dyker  Beach  Drive 
to  be  resurfaced  with  macadam  asphalt  binder. 

In  addition  to  the  work  contemplated  for  1913,  as  above  men- 
tioned arrangements  have  been  made  by  this  Department  with  the 
contractors  for  sections  1  and  2,  Route  11  B,  Fourth  Avenue  Sub- 
way, Borough  of  Brooklyn  to  furnish  and  place,  without  cost  to  the 
City  approximately  500  000  cu.  yd.  of  the  surplus  excavated  ma- 
terials back  of  the  sea-wall,  which  has  been  completed  along  the 
Shore  Road,  between  Bay  Ridge  Avenue  and  Ninety-second  Street, 
Borough  of  Brooklyn. 

Brooklyn  Institute  of  Arts  and  Sciences, — Erection  of  super- 
structure; Children's  Museum,  Bedford  Park. 

Brooklyn  Botanic  Gardens. — Erection  of  second  part  of  green- 
houses; Construction  of  roadways,  walks,  etc. 

PARKS,  QUEENS. 

Borough  of  Queens. 

Number  of  parks  in  the  Borough  in  1911.  ...      15 

Total    acreage,    1911 G88.92 

Number   of    parks    in    the    Borough    on   Dec. 

31,    1912 20 

Approximate  area,  Dec.  31,  1912 1  000  acres 

During  the  year  1912  plans  have  been  prepared  for  the  laying 
out  and  developing  of  Rainey  Park,  on  the  East  River  opposite 
BlackwelFs  Island,  Borough  of  Queens,  involving  an  estimated  ex- 
penditure of  about  $25  000. 

Plans  and  specifications  for  the  development  and  improvement 
of  Linden  Park,  in  Corona. 

Plans  and  specifications  prepared  for  the  laying  out  and  im- 
proving of  Kissena  Lake  Park,  in  Flushing,  involving  an  estimated 
expenditure  of  about  $80  000. 
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a  typical  logging  camp  and  saw  mill,  unique  in  the  experience  of 
large  cities.  It  has  been  proved  that  the  character  of  the  blight, 
which  begins  at  the  top  of  the  timber,  renders  it  possible  to  utilize 
the  main  and  more  valuable  portions  of  the  trees  for  railroad  ties, 
sea  coast  board-walk  lumber,  and  for  telegraph  poles,  fence  posts, 
surveyors'  stakes,  and  numberless  other  materials  of  equal  value, 
some  of  it  being  valuable  for  such  artistic  purposes  as  picture 
frames. 

The  plans  for  the  development  of  Kissena  Lake  Park  involve 
the  dredging  and  utilization  of  35  to  40  acrea  of  swamp  land,  heav- 
ily timbered,  and  the  creation  of  uplands  scattered  through  it. 

The  construction  of  bathing  pools,  masonry  boat  house,  bridges, 
culverts,  macadamized  roadways,  a  comfort  station  and  park  house 
of  masonry,  lay-out  of  athletic  track,  and  extensive  fencing  and  re- 
grading. 

The  plans  for  the  improvement  of  Rockaway  Park,  not  above 
mentioned,  involve  the  construction  of  about  one  mile  of  board  walk 
on  reinforced  concrete,  slightly  elevated  foundations,  and  the  care 
and  maintenance  of  several  miles  of  superficially  macadamized  or 
gravelled  side  streets,  and  the  flagging,  curbing  and  maintenance 
thereof. 

The  development  of  Telawana  Park  involves  park  treatment,  on 
the  basis  of  a  purely  seaside  development,  of  a  neck  of  sand  a  mile 
long  by  about  half  a  mile  wide,  fronted  on  either  side  by  Bay  and 
Ocean,  and  the  arrangement  and  construction  thereon  of  seaside 
sanatoria  and  hospital  buildings,  among  the  largest  in  the  country, 
as  well  as  the  construction  of  elaborate  masonry  bath  houses  and 
buildings  for  park  uses,  capable  of  accommodating  twenty-five  to 
three  hundred  thousand  people. 

The  acquisition  of  the  land  alone  for  this  park  cost  the  city  up- 
wards of  a  million  and  a  quarter  of  dollars. 

DEPARTMENT  OF  FINANCE. 

The  engineering  activities  of  the  Department  of  Finance  are 
conducted  by  the  Bureau  of  Investigation  and  Statistics,  and  em- 
braces the  investigation  of  plans,  specifications  and  estimates  of 
cost  for  work  proposed  to  be  done  under  contract  by  any  of  the  City 
Departments. 
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tlement  and  screening,  the  sewage  would  be  discharged  into  the 
neighboring  waters. 

Printed  reports,  accompanied  by  maps  giving  the  approximate 
location  of  the  intercepting  and  collecting  sewers  and  purification 
works  have  been  issued  to  cover  all  the  foregoing  work.  Preliminary 
estimates  of  cost  accompany  the  reports.  The  commission  invites 
discussion  of  these  plans.  The  work  has  all  been  done  in  co-operation 
and  with  the  assistance  of  the  local  dewer  bureaus. 

The  final  work  to  be  done  by  the  commission  is  now  in  hand.  It 
consists  of  the  making  of  plans  for  the  disposal  of  the  sewage  of  that 
part  of  Manhattan  Island  whose  drainage  naturally  flows  to  the 
Hudson  Eiver  and  Lower  East  River  and  that  part  of  Brooklyn  whose 
drainage  is  tributary  to  the  Lower  East  River  and  Upper  New  York 
Bay.  Owing  to  the  very  large  volume  of  sewage  to  be  dealt  with,  to 
the  thoroughly  built-up  state  of  the  land,  to  the  high  cost  of  property 
and  to  the  necessity  of  avoiding  odors,  it  ,^11  not  be  possible  to 
purify  this  sewage  sufficiently  in  the  territory  where  it  is  produced 
to  permit  the  effluent  to  be  discharged  in  the  vicinity.  The  sewage 
will  probably  have  to  be  taken  away  from  the  Lower  East  River  ter- 
ritory to  some  distant  point  for  disposal.  It  is  expected  that  a  report 
on  this  subject  will  be  published  by  the  commission  in  the  near 
future.  The  problems  involved  in  this  work  are  peculiarly  difficult 
and  in  its  endeavdr  to  arrive  at  a  wise  conclusion,  the  commission 
has  secured  the  services  of  a  number  of  eminent  European  experts 
in  sewage  purification.  One  of  these,  Prof.  W.  E.  Adeney  of  Dublin, 
Ireland,  has  reported  on  the  question  of  oxygen  in  the  harbor  waters. 
Dr.  Gilbert  J.  Fowler  of  Manchester,  England,  and  Mr.  John  D. 
Watson  of  Birmingham,  England,  have  advised  the  commission  as 
to  the  extent  to  which  the  waters  of  New  York  Harbor  can  be  safely 
employed  for  the  absorption  of  sewage  and  the  availability  of 
various  methods  for  the  purification  of  sewage,  so  that  the  absorptive 
capacity  of  the  harbor  for  sewage  shall  not  be  exhausted  and  the 
water  become  black  and  offensive. 

Within  the  last  year,  the  commission  has  proposed  a  standard  of 
cleanness  for  the  waters  of  New  York  Harbor  and  has  recommended 
that  the  pollution  of  the  waters  should  not  fall  below  this  standard. 
This  work  was  done  partly  at  the  request  of  the  Board  of  Estimate 
and  Apportionment.    In  formulating  the  standard,  the  commission 
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drew  not  only  upon  its  own  intimate  knowledge  of  the  harbor  and 
the  conditions  of  sewage  disposal  in  this  vicinity,  but  secured  the 
advice  of  eight  sanitarians  of  national  eminence  in  the  various  pro- 
fessions of  engineering,  chemistry,  biology  and  health  administra- 
tion. The  reports  of  these  experts  have  been  printed  in  full  and 
distributed  to  those  engineers  and  others  who  have  official  use  for 
them. 

Beside  the  ^ve  commissioners,  four  of  whom  are  engineers,  the 
working  force  of  the  commission  contains  three  engineers,  a  chemist 
and  a  bacteriologist. 

The  office  of  the  commission  is  open  at  all  times  and  one  of  the 
commissioners  can  be  seen  there  at  any  time  by  anyone  connected 
with  the  city  government.  On  the  recent  occasion  of  the  visit  of 
Messrs.  Fowler  and  Watson,  an  informal  reception  was  held  at  the 
commission's  office  at  which  all  the  boroughs  were  represented  by 
their  engineers  and  principal  assistants  concerned  with  sewerage 
matters. 

PAVEMENTS. 

During  the  past  year  new  pavement  has  been  laid  in  the  various 
boroughs  as  contained  in  the  following  table,  the  length  in  each 
case  being  indicated  in  miles : 


Sheet  asphalt 

Anphalt  block 

Wooden  block 

Oranite  block 

Medina  sandstone... . 

Rock  asphalt 

Rock  asphalt  block.. 

Iron  slag 

Macadam 

Bituminous       pave- 
ment  

Asphaltic  concrete. . 

Vitrified  brick 

Ck>ncrete 

Totals 


Brooklyn. 

Bronx. 

Queens. 

Richmond. 

Total. 

61.72 

4.70 

8 

85.48 

8.20 

8.71 

4 

14.15 

8.29 

0.84 

1 

0.29 

11.84 

9.65 

0.98 

3 

6.66 

81.07 

•  •  #  • 

•  •  •  ■ 

0.83 

0.44 

■  *  •  ■ 

«  ■  •  « 

0.10 

•  «  ■  • 

■  •  >  « 

0.10 

0.89 

«  •  •  • 

2.08 

2.46 

0.48 

•  «  •  • 

...... 

0.48 

•  •  •  • 

8.60 

•  «  ■  ■ 

8.50 

•  •  ■  • 

90 

90.00 

•  •  •  • 

•  «  •  • 

4.60 

4M 

«  »  •  • 

13.08 

«  •  •  • 

0.40 

0.40 

68.73 

100 

18.22 

244.08 

The  total  mileage  of  pavement  in  the  various  Boroughs  as  re- 
ported at  the  close  of  the  year,  is  as  follows : 
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Manhattan. 

Brooklyn. 

Bronx. 

Queens. 

Richmond. 

Total. 

Sheet  anpfaalt 

246.27 

58.64 

25.45 

97. 

0.26 

0.10 

0.10 

468.46 
8).68 

6.68 
132.19 

7.29 

46.48 
59.86 

8.87 
40.81 

0.24 

0.44 
0.52 
8.18 
5.52 
0.88 

761.65 

ABDhalt  olock 

158.75 

WnAdAfi  hlo<*lr, , 

80.18 

(4rftn1t«)  blOClr  - .      . 

275.02 

Medina  sandstone 

8.16 

Rock  asDbalt 

0.10 

Rock  asDhalt  block .... 

0.10 

Iron  slaip 

2.58 
106.10 

1.54 

2.06 

186.68 

12.15 

6.18 

Macadani 

4.81 

204.68 

Bituminous  Davement 

8.99 

16.14 

AsDhaltic  concrete .... 

VitriOed  brick 

••••■««••■•■■ 

1.49 

0.49 

4.62 
0.40 

6.60 

Concrete 

0.40 

Belgian  Trap,  etc 

16.04 

21.79 

0.17 

88.00 

Totals 

443.67 

774.25 

157.09 

224.86 

1509.86 

Borough  of  Manhattan. 

All  of  the  pavements  laid  in  Manhattan  during  the  year,  1912, 
were  laid  on  6-in  concrete  foundations.  The  granite  block  is  of  the 
improved  type,  the  blocks  being  cut  with  2-in.  surface  and  laid  with  a 
maximum  joint  of  i  in.  Some  have  been  laid  with  what  is  known 
as  the  special  improved  granite  with  j-in.  joint,  the  blocks  having 
a  head  with  permissible  variation  of  only  i  in.  from  the  plain 
surface. 

In  order  to  obviate  as  much  as  possible  future  disturbances  of 
new  pavements,  public  service  corporations  have  been  directed  to 
overhaul  their  sub-surface  structures  in  advance  of  re-paving.  Ac- 
cordingly, 85  miles  of  gas  mains,  steam  mains,  and  electric  con- 
duits with  the  necessary  house  connections,  manhole  connections 
and  other  sub-surface  connections,  have  been  re-laid  or  repaired. 

Second  Avenue  has  been  re-paved  between  Houston  and  East 
Twenty-third  Street  with  short  stretches  of  different  types  of  pave- 
ment for  experimental  purposes,  in  order  to  observe  their  relative 
values  under  an  approximately  constant  traffic.  In  this  area  there 
have  been  laid  thirteen  different  varieties  of  wood  block,  both  short 
and  long  leaf  pine,  and  hard  wood,  variously  treated  as  to  type 
and  quantity  of  oil;  several  variations  of  sheet  asphalt  including 
the  use  of  close  and  common  binder  and  rock  asphalt  surface;  three 
types  of  asphalt  block;  two  varieties  of  Medina  sandstone — the 
regular  blocks  and  small  cubes;  and  a  section  of  improved  granite 
block  with  cement-grouted  joints.     It  was  planned  to  include  also 


*  1:11  T  J-  ;aT*car!i  jt. 


Tut  dlr^l'.^    'f  Ti-iew«Ik3   h**   tte^r^   fc^^Tix^Iy  rfnj^i'j^   in   ifae 

-rjii=«*.tk«i  d-^rii;^  the  previ-.^s  t^at.  L*s  been  o?i:tis.iB0d:  Foot- 
:#*^-i.  >•!»«<  frc'in  S<r^E.d  At«:.:€-  :o  El^th  ATtenoe,  and  Second 
At^h  >5:  f  r  sc  Eiri*  TwiKity- third  to  Hu^vn  Streets  hare  been 
wl^Tjf^  ty  st^^in^  t«»ck  the  curb  and  re-parir:^  ibe  entire  rottdwaj. 
aZ  «>rr:* viirMB-E.!*  en  tbe  »i.i^-«alk*  or  l^yocd  u>e  building  Kne  bar- 
irjr  l^^Ti  n^ii:-:-T^  Afc-"«-i:  ilf  mileg  of  streets  hare  been  indoded 
:s.  tr>f  rarl-:  i*  ori^r*  --f  th4E-  B-ani  of  E^timaie  4  Appordomnent 
i'-T  'h:^  wrk,  and  at*  'i;  75^^  of  the  w^ik  has  beifa  <»mpleted. 

Tr."^  Tf'.  >-r::r-^  'f  r^^a-iTay-  ha-*  inT.-lT^i  ;h-  i"h;iE]|r:ii|r  of  nnmer- 
'-•*•  •  ,f way  ar.d  <-;*=*Ta*^  railway  entrants  and  stairways.  Wbere- 
'-T*-r  j>— :''>.  -iV/arjy  er-:rar.i-r^  havt*  l:*et:n  j-'^^^-l  inside  of  tbe  ad- 
jS%r:*'Tr.  fc  .i^iirjT-.  Xr^i'tiatioi:*  hare  alc*>  b*«i  carried  on  with  the 
P\.''.>-  >^rT:*f-  fv  rr.rr.!--:  n  v»  dr-t^-rmice  t«?A:i«n>  for  new  subway 
f-z,ZTiz."^  «hl.-b  will  be  m--;:ially  a«ivar.:airvi'i:>  to  :he  transporta- 
*.[■  n    -  r:.;  ii-y  ai.'i  'i^*-  p:rl:o  'i-ii.^  iLe  ^Mt-w^Iks. 

I*  h^-  r»-»-n  pr  .j-t^I  to  ch^n^  the  era- it-  ^'f  Park  Avenue  at 
T:-.r*y-f  ,r*:.  S:rf-*:t  ?-'•  as  U*  pn-v^it-  a  c»  ntinv."-;?  r\^adway  at  a 
L'.yi^rate  gra  i*.-  on  l>:th  s'Ak-s  of  the  aven'it-;  t«^  op^rn  Thirty-tbirxl 
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Street  across  Fourth  Avenue,  to  eliminate  excessive  grades  on 
Thirty-fourth  Street  and  to  permit  the  construction  of  a  crosstown 
subway  in  Thirty-fourth  Street. 

The  contract  for  the  construction  of  a  tunnel  from  Broadway  to 
the  One  hundred  and  Ninety-first  Street  Subway  Station  has  been 
supervised. 

Borough  of  Brooklyn. 

In  addition  to  the  foregoing  statement  of  mileage  of  pavements 
laid  during  the  year,  about  40  miles  of  streets  were  regulated, 
graded  and  curbed  and  sidewalks  laid. 

Borough  of  the  Bronx. 

The  treatment  of  macadam  and  earth  roads  with  bituminous  ma- 
terials, which  was  organized  in  1911,  has  been  continued  through 
the  year  1912,  with  great  success.  The  majority  of  the  macadam 
roads  in  this  Borough  have  received  their  second  application,  and 
now  present  a  surface  much  resembling  an  asphalt  pavement.  Where 
the  traffic  is  moderately  light,  this  treatment  has  proven  particularly 
advantageous,  and  is  without  a  doubt  the  most  economical  and 
efficient  maintenance.  It  not  only  acts  as  a  dust  layer  but  possesses 
exceptional  binding  qualities.  In  the  treatment  of  earth  roads, 
the  oil  has  been  most  effective. 

A  large  street  area  has  been  re-paved  with  re-dressed  granite 
blocks.  Several  large  contracts  have  been  begrun  or  completed  for 
re-paving  with  improved  granite  blocks,  with  grout  joints.  A  con- 
siderable amount  of  bituminous  concrete  has  been  laid  during  the 
year  as  temporary  pavement  with  generally  satisfactory  results. 

The  decrease  in  macadam  pavements  as  compared  with  last  year 
is  due  to  their  being  replaced  with  permanent  pavement. 

About  9.6  miles  of  streets  and  avenues  have  been  regulated, 
graded,  etc. 

Borough  of  Queens. 

In  conjunction  with  the  permanent  pavement  paid  for  by  assess- 
ment and  the  work  paid  for  out  of  the  re-paving  fund,  the  Board 
of  Estimate  and  Apportionment  authorized  the  re-paving  of  90 
miles  of  water-bound  macadam  with  asphalt  concrete  pavement. 
The  work  was  started  during  April  and  has  been  completed  with 
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the  exception  of  one  section  which  has  been  delayed  owing  to  the 
dilatory  tactics  of  public  service  corporations. 

Borough  of  Richmond. 

In  addition  to  the  foregoing  statement  of  paving  work  done  in 
this  Borough,  general  heavy  repairs  to  6.3  miles  of  macadam  pave- 
ment, with  new  stone,  water  bound;  3.5  miles  of  macadam  pave- 
ment, with  bituminous  binder,  and  0.1  of  a  mile  of  macadam  pave- 
ment, with  old  and  new  screenings,  have  been  made. 

Surface  treatment  repairs  with  Gritz  and  Tarvia  have  been 
made  to  32.9  miles;  repairs  with  ]-in.  stone  and  asphalt  binder  to 
10.2  miles,  and  repairs  with  j-in.  stone  and  tar  binder  to  7.1  miles  of 
streets. 

SEWERS. 

During  the  year  1912,  the  lengths  of  sewers  and  the  number  of 
receiving  basins  constructed  in  the  various  boroughs  are  as  shoiKii 
in  the  following  table,  the  sewer  lengths  in  each  case  bein^  indi- 
cated in  miles. 


Character. 


ManbattftD .  <  BrocAlyii.  |    Bronx 


Brick  and  concrete  sefrerR. O.MO 

Pipe  and  culverts 0.8Q6 

Tbtals.' 1-446 

R49ceiTing  basins IT 


as 

442 


Miles. 


2.1 
14.2 


Ift.S 
74.0 


3.85 
6.98      ! 

s.as 

4.96 

10.8S 
82.00 

7.8S 
81.00 

The  total  number  of  receiving  basins  and  mileage  of  sewers  in 
the  various  boroughs  at  the  end  of  the  year  1912  is  as  follows : 


Character. 

t  Hanhattan. 

i 

Brooklyn. 

Brr»nx. 

Queens. 

RIctkllMNMl 

Miles'. 

Brick  and  concrete  sewers. . 
Pipe  sewers  and  cxilverts . . . 

4nf..38 
111.43 

;■  ««  -: 

00 
251.6 

1S.47 

TO.Tei 

R^f^vinff  baflinii 

.M7.81 
6  425.<0 

117O0 

920.6 
S5tl.O 

84.85 
^85  OO 
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Borough  of  Manhattan. 

During  the  year  13  contracts  for  sewers  were  completed,  at  a 
total  cost  of  $76  800.  Eight  contracts  for  sewers,  aggregating  an 
estimated  cost  of  $73  947,  were  under  way  at  the  end  of  the  year. 

In  the  matter  of  sewer  cleaning,  over  23  000  cu.  yd.  of  deposit 
have  been  removed  from  receiving  basins,  at  a  cost  of  $1.80  per  cu. 
yd.  154.5  miles  of  sewers  have  been  cleaned  during  the  year,  in- 
volving the  removal  of  about  4  000  cu.  yd.  of  material. 

A  campaign  has  been  conducted  to  prevent  the  discharge  of 
steam,  hot  water,  and  gasolene  into  sewers,  and  also  to  prevent  the 
discharge  of  warm  air  from  boiler  rooms  up  through  gratings  in 
sidewalks. 

Studies  have  been  made  of  the  necessity  for  treating  the  sewage 
of  the  Borough  before  discharging  it  into  the  harbor,  and  of  the 
desirability  of  reconstructing  the  entire  sewer  system  of  the 
Borough. 

General  directions  have  been  issued  for  establishing  gauge  sta- 
tions in  various  typical  sewers  of  the  Borough  in  .order  to  deter- 
mine the  quantity  of  both  dry  weather  and  storm  weather  flow 
into  the  sewers.  Many  samples  of  sewage  have  been  taken  and 
tested.  The  harbor  waters  have  also  been  tested  to  determine  the 
degree  of  pollution. 

Borough  of  Brooklyn. 

There  are  four  purification  plants  in  this  Borough.  88J  miles 
of  6-in.  house  connections  have  been  built  under  the  jurisdiction 
of  the  Bureau  of  Sewers  since  its  organization. 

Borough  op  the  Bronx. 

During  the  year  1912  plans  and  specifications  have  been  com- 
pleted for  three  large  sewers,  aggregating  in  length  25  450  f t.>  to 
drain  an  area  of  19  151  acres,  at  an  estimated  cost  of  $784  000. 

The  most  important  sewer  construction  during  the  year  has 
been  the  White  Plains  Road  outlet  sewer,  now  about  three-fourths 
completed,  and,  when  finished,  will  drain  an  area  of  about  7  500 
acres,  comprising  the  greater  part  of  the  district  east  of  the  Bronx 
River  from  Long  Island  Sound  to  the  City  Line,  at  a  cost  of 
$621  000. 


LlCfti.**   ■'•?    - STl    TfTLZ-ZTT    r^'il-. 


»  ^  •! 


r^'--^   'i-^   rr^ 


f    ._■*•  n* 


at    tf>=-   -iz:*^    -.r    tCie-    C^i-f 


IfariLirr 


»r.«L  aric-r  a  r^H  an-l  free  di^ous- 

7*ii,   !i>:±,  pTi^i^j^tieii  the  pe*-;:!:   in  printc^i   f.rm  v    the   Bi^^rti  •■»! 
CVr--*^-I'Ii:^  EEjrirj^r-r^  for  it^  •:-» .iLr:«ierati'' c 
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P::^^^?  b^i.^iiifQi  f  M&Dsniientf .  etc 

(ftiker  iitnactares 


IT 
IS 


TOCAI. 


7« 


tia»«» 

MffO 

4iflB«r 

71S«» 

««aio 

1SS79 

aD9ioon 

4T«rv 

ISfTOOO 

•MS  ODD 

saMOOP 

«sc;«» 

isniis 

MB3*) 

fl  15  04  495 

In  th*-  ma*T**r  of  alteration?  to  buildings,  plans  were  filed  during 
rhfr  vf-ar  for  altera tion>  to  3  ^^^"^  biiiLlings.  at  an  ag^ieirate  e^ti- 
rt.^^f^X  fr^\  r.f  $11  (\?A  72^. 

R.Ri»ri;H  OF  Br<»klyx. 
In  tlii-   Broij^h   7»  172  new  buildings  were  completed    in  1912. 
r-<cTTir:sr  *:>»  '^^"^  4M. 
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The  alterations  completed  during  the  year  affected  3  987  build- 
ings, costing  $6  195  843. 

Plans  for  5  105  new  buildings  were  filed  and  acted  upon  during 
the  year. 

Work  is  in  progress  on  the  Central  Library  Building,  which  is 
being  erected  at  the  intersection  of  Flatbush  Avenue  and  Eastern 
Parkway,  at  a  total  estimated  cost  of  $4  610  208. 

Work  on  the  Eighth  Ward  Market  is  practically  at  a  stand- 
still, owing  to  lack  of  appropriations.  This  property  represents  an 
expenditure  to  date  of  something  over  $1 000  000,  from  which  no 
benefits,  either  financial  or  otherwise,  are  being  received. 

Plans  and  specifications  have  been  prepared  for  two  comfort 
stations,  one  to  be  located  at  Williamsburg  Bridge  Plaza  and  one 
at  Knickerbocker  Avenue  and  Bleecker  Street.  The  contract  for 
the  comfort  station  at  the  Williamsburg  Bridge  Plaza  is  about  to 
be  awarded,  at  a  cost  of  $21  000. 

Owing  to  objection  on  the  part  of  the  property  owners,  the 
station  at  Knickerbocker  Avenue  has  been  abandoned.  Work  on 
the  building  on  the  southeast  comer  of  Willoughby  and  Raymond 
Streets,  in  order  to  fit  up  the  same  for  a  civil  prison,  is  in  progress, 
at  a  cost  of  $14  889. 

Borough  of  the  Bronx. 
Plans  and  specifications  for  new  buildings  filed  in  the  Bureau 
of  Buildings  during  the  year  1912  are  as  follows: 


Claesiflcation. 


No.  of 
buildings. 


Brick  dwellinics 

Brick  tenements 

Frame  teoements 

Hotels 

Stores 

Office  buildings 

Manufactories  and  worksbops  

Scbool  bouses 

Cburcbes 

Public  buildings  ( municipal  > 

Public  buildings  (places  of  amusement) 

Stables  and  garages 

Frame  dwellings 

Otber  structures 

Totals 


Estimated 
cost. 


167 

$975  750 

606 

25184  600 

1 

8000 

1 

10  000 

66 

7B4  950 

17 

740  875 

66 

1867  000 

7 

919  000 

8 

58  000 

9 

1446  500 

68 

2080  600 

91 

8S9  000 

187 

779  200 

47 

10980 

Plans  have  been  filed  for  alterations  to  2  529  buildings  at  an 
aggregate  cost,  estimated,  of  $1 405  470. 
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The  building  operations  in  the  Borough  bf  the  Bronx  for  the 
year  1912  shows  an  increase  of  nearly  48%  over  1911. 

Over  $26  000  000  was  the  estimated  cost  of  tenement  houses  alone 
planned  in  1912,  which  exceeds  by  over  $11  000  000  the  corresponding 
cost  in  1911. 

The  cost  of  dwellings  in  1912  decreased  $1200  000  as  compared 
with  the  previous  year. 

The  cost  of  public  buildings  (municipal  and  places  of  amuse- 
ment) in  1912,  amounted  to  over  $3  500  000,  or  about  $1  500  000  in 
excess  of  1911. 

The  increase  in  the  cost  of  factory  buildings  in  1912  exceeded 
the  cost  in  1911  by  about  $800  000. 

Substantial  increase  is  also  shown  in  the  cost  of  school-houses 
from  $129  000  in  1911  to  $919  000  in  1912. 

Borough  of  Queens. 

Plans  and  specifications  for  new  buildings  filed  in  the  Bureau 
of  Buildings  during  the  year  1912  are  as  follows: 


Claiwificatloii. 


Frame  buUdings 

Frame  store  and  dwelling 

Frame  tenements 

Frame  store  and  tenement 

Other  frame  structures 

Brick  buildings 

Brick  stores  and  dwellings 

Brick  tenements 

Brick  store  and  tenements 

Public  buildings  (municipal) 

"  *'        (places  of  amusement; 

Manufactories  and  workshops 

Churches 

Schools 

Hotels  and  boarding  houses 

Hospitals 

Storage  warehouses 

Office  buildings 

Stables  and  garages 


Estimated 
cost. 


2497 

68 

1 

1 

486 

640 

164 

196 

17 

12 

68 

76 

6 

4 

18 

1 

22 

22 

292 


4620 


$7  809  700 

178  sen 

4000 

4600 

184  660 

2706  800 

796  400 

1866  ROO 

167  600 

606  600 

628  tCO 

1817  960 

9S60O 

419  000 

246  600 

87  00O 

96  860 

240  875 

284888 


$17  629  988 


In  this  Borough  plans  and  applications  were  filed  during  the 
year  for  alterations  to  1 363  buildings  at  an  estimated  cost  of 
$914  878. 

The  Town  Hall  at  Flushing,  a  building  50  years  old,  has  been 
thoroughly  renovated,  repaired  and  painted  both  interior  and  ex- 
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terior,  by  Department  labor;  the  entire  building  has  been  re-wired 
for  electricity  and  new  fixtures  installed. 

Alterations,  repairs  and  renovations  have  also  been  made  to  the 
Town  Hall  at  Jamaica;  Town  Hall,  Newtown;  Magistrates'  Court 
Building,  Far  Eockaway,  and  in  Long  Island  City,  to  the  Queens 
County  Court  House,  Borough  Hall,  interior  of  floating  baths,  and 
Municipal  and  Magistrates'  Court  Building. 

Borough  of  Richmond. 

The  building  activities  in  this  Borough  are  represented  by  the 
erection  of  1 007  new  buildings  at  a  cost  of  $3  153  256.  The  altera- 
tions made  during  the  year  have  affected  512  buildings,  and  have 
cost  $406 143. 


STREET  CLEANING. 

Thirty-one  thousand  dollars  have  been  appropriated  for  additional 
dumping  stations;  one  at  West  One  Hundred  and  Thirty-fourth 
Street,  North  River;  two  on  the  Harlem  River,  Borough  of  Bronx; 
one  at  Clinton  Street,  East  River;  and  one  at  Lincoln  Avenue,  Har- 
lem River,  Boro\igh  of  Bronx.  The  latter  stations  will  be  covered 
dumps. 

New  auto-trucks,  flushing  machines,  sweeping  machines,  snow 
melting  devices,  etc.,  have  been  experimented  with  throughout  the 
year. 

In  the  Boroughs  of  Manhattan  and  Bronx,  a  contract  has  been 
prepared  for  the  entire  disposal  of  refuse.  In  the  Borough  of 
Brooklyn,  in  addition  to  the  contract  for  the  disposal  of  refuse  as  in 
the  other  boroughs,  the  contractor  furnishes  the  dumping  stations 
as  well.  This  form  of  contract  relieves  the  Department  of  the  duty 
of  construction  and  maintenance  of  dumping  stations. 

All  contracts  for  final  disposition  of  refuse  expire  on  December 
31,  1913,  and  specifications  for  improved  method  of  disposal  are  now 
being  prepared. 

In  the  Borough  of  Queens,  the  population  served  by  the  Bureau 
of  Street  Cleaning  in  the  matter  of  refuse  collection  was  340  000 
which  is  30  000  more  than  served  in  1911. 
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The  material  collected  is  estimated  as  follows: 

Ashes    172  000  cu.  yd. 

Garbage 222  000  "   " 

Rubbish  63  000  "  « 


457  000  "  " 

The  ashes  are  disposed  of  at  inland  dumps,  and  also  for  bringing 
public  highways  up  to  grade,  filling  in  street  depressions  and  de- 
pressions in  sidewalks. 

Of  the  garbage  and  refuse,  55%  is  dumped  in  open  lots,  32% 
is  cremated,  8%  is  subjected  to  a  reduction  process  and  5%  is  taken 
to  piggeries. 

During  the  year  plans  and  specifications  have  been  prepared  for 
the  construction  of  a  refuse  destructor  capable  of  disposing  of  100 
tons  of  refuse  daily.  A  thorough  study  has  also  been  made  of  con- 
ditions in  the  Borough  of  Queens  with  a  view  to  arriving  at  a  sani- 
tary disposition  of  garbage  and  rubbish. 

In  the  Borough  of  Kichmond  a  second  refuse  destructor  of  im- 
proved type  has  been  completed,  fully  equipped  with  labor  saving 
devices,  and  built  upon  the  basis  of  a  combined  first  cost  and  guar- 
antee operation  capitalized. 

CITY  PLAN. 
Borough  of  Manhattan. 

A  complete  survey  of  the  Borough  of  Manhattan  is  under  way, 
the  object  of  which  is  to  establish  and  map  building  lines,  curb 
lines  and  street  grades. 

Sixty  thousand  feet  of  building  lines  and  sidewalk  encumbrances 
have  been  located;  375  vaults  have  been  measured  and  435  bench 
marks  have  been  established. 

Plans  aflFecting  13  streets  have  been  prepared  for  widening  and 
removal  of  encroachments. 

A  sub-surface  division  was  organized  in  1912.  Its  functions  are 
the  accumulation  of  information  concerning  water,  gas  and  steam 
mains,  subways,  sewers,  electric  conduits,  vaults,  etc.,  all  of  which 
information  is  accurately  plotted  on  record  maps,  making  it  i)os- 
sible  to  reduce  pavement  mutilations,  and  assign  definite  locations 
for  future  sub-surface  construction,  thus  avoiding  disturbances   to 
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existing  sub-structures,  and  furnishing  reliable  information  regard- 
ing sub-structures  to  Departments  and  Corporations. 

In  connection  with  this  work  45  000  ft.  of  surface  topography 
have  been  surveyed;  500  manholes  have  been  detailed  and  plotted 
and  2  500  street  openings  have  been  examined. 

The  New  York  Central  R.  R.,  has  submitted  plans  and  specifica- 
tions for  the  viaduct  on  Park  Avenue,  connecting  the  upper  level  of 
their  station  with  Park  Avenue  at  Fortieth  Street,  which  plans  are 
now  under  consideration. 

A  reinforced  concrete  stairway  street  is  now  in  the  course  of 
construction  at  West  Two  Hundred  and  Fifteenth  Street  from 
Broadway  to  Park  Terrace  East. 

A  two-level  street  for  West  One  Hundred  and  Fifty-fifth  Street 
from  Broadway  to  Riverside  Drive  has  been  designed  so  as  to  har- 
monize with  the  Riverside  Drive  Extension. 

A  service  street  has  been  designed  adjoining  Riverside  Drive  be- 
tween One  Hundred  and  Thirty-ninth  and  One  Hundred  and  Forty- 
second  Street. 

Borough  of  the  Bronx. 

During  the  year,  the  Board  of  Estimate  and  Apportionment 
has  approved  81  maps  of  streets  and  amended  streets  which  have 
been  filed  in  the  oflSce  of  the  President  of  the  Borough  of  the 
Bronx. 

Ten  thousand  five  hundred  permits  for  opening  streets,  cross- 
ing sidewalks,  erection  of  buildings,  alterations  and  removal  of 
same,  have  been  examined  with  reference  to  interference  with  monu- 
ments and  street  lines. 

An  appropriation  of  $230  000  has  been  made  for  the  construc- 
tion of  a  transverse  road  for  heavy  traffic  under  161st  Street  from 
Walton  Avenue  to  Sheridan  Avenue,  with  approaches  to  the  Con- 
course from  Sheridan  Avenue  from  Central  Bridge,  the  latter  being 
an  elevated  structure,  for  which  contract  plans  are  now  in  progress. 

Two  hundred  and  twenty-five  thousand  dollars  have  been  appro- 
priated for  the  improvement  of  Fordham  Square  by  covering  the 
depressed  tracks  of  the  New  York  and  Harlem  R.  R.  from  Welch 
Street  to  the  north  side  of  Fordham  Road.  The  proposed  con- 
struction will  convert  into  an  open  plaza  the  entire  area  bounded 
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by  Park  Avenue  West,  Fordham  Road,  Third  Avenue  and  Welch 
Street.    Plans  and  specifications  have  been  prepared  for  this  work. 

Borough  of  Queens. 

A  system  of  numerical  street  naming  has  been  prepared,  and  a 
division  for  interpreting  the  adopted  grades  to  determine  house 
line  and  curb  line  elevations  has  been  established. 

Since  consolidation,  45  877  acres  have  been  tentatively  mapped, 
the  maps  adopted  amounting  to  61%  of  the  Borough. 

Four  thousand  eight  hundred  and  forty-seven  monuments  have 
been  set,  and  maps  for  240  street  opening  proceedings  have  been 
prepared. 

CONCLUSION. 

When  consideration  is  given  to  the  many  duties  of  a  depart- 
mental nature  virhich  the  President  of  the  Municipal  Engineers 
of  the  City  of  New  York  is  required  to  review  in  his  annual  ad- 
dress, it  is  perfectly  manifest  that  no  such  compilation  would  be 
possible  within  any  ordinary  period  of  time  without  the  hearty 
co-operation  of  the  heads  of  Departments  and  engineers  in  charge 
of  work  throughout  the  municipality,  and  to  all  of  these  gentlemen 
who  have  so  cheerfully  and  promptly  furnished  me  the  necessary* 
information  in  the  preparation  of  this  report,  1  desire  to  express 
my  grateful  appreciation. 


ANNUAL  DINNER. 

The  Tenth  Annual  Dinner  of  the  Society  was  held  at  the  Hotel 
Savoy  on  Saturday,  January  11,  1913.  Four  hundred  and  fourteen 
members  and  c^uests  were  present.  The  President  of  the  Society 
acted  as  toastmaster.  The  addresses  delivered  were,  in  part,  as 
follows : 

Sidney  W.  Hoao,  Jr.,  M.  M.  E.  N.  Y. — Gentlemen,  members 
and  STuests:  In  extending  the  cordial  invitation  of  this  Society  to 
our  friends  and  guests  here  this  evening,  it  may  be  proper  to  an- 
nounce that  this  assemblage  of  technical  men  is  celebrating  the 
tenth  anniversary  of  the  organization  which  they  represent — The 
Municipal  Engineers  in  the  service  of  the  City  of  New  York;  and 
the  appearance  here  of  so  many  familiar  faces,  after  ten  years  of 
changing  conditions,  changing  administrations  and  civic  difficulties 
of  every  kind,  all  tending  towards  confusion,  and  all  of  these  people 
drawn  together  by  the  cohesive  power  of  one  set  purpose  each  one 
resolved  to  do  his  share  towards  working  out  the  destiny  of  our 
home  town,  is  a  worthy  tribute  to  a  worthy  commentary  on  the 
Civil  Service  Law. 

The  principal  difficulties  that  beset  this  city  in  its  onward  march 
of  progress  are  two-fold.  One  is  the  intensely  magnified  and  aggra- 
vating conditions  affecting  traffic  and  transportation,  and  another 
is  the  cosmopolitan  character  of  its  people.  Both  of  these  conditions 
tend  toward  selfishness  of  purpose,  inspired  on  the  one  hand  by  raw 
necessity  and  by  a  mistaken  idea  of  personal  liberty.  The  two  giants 
that  have  thus  far  been  able  to  successfully  cope  with  this  situation 
— wise  legislation  and  education.  Our  ordinances  and  statutes  curb 
and  control  within  proper  limitations  that  independence  of  indi- 
vidual action  and  behavior,  which  is  but  the  natural  result  of  per- 
sonal liberty. 

Our  educational  institutions,  from  the  alphabetical  class  and 
the  kindergarten  to  the  university,  broaden  the  mind  and  inspire 
it  not  only  with  a  high  sense  of  civic  responsibility  in  the  cate- 
gory of  citizenship,  but  also  with  an  individual  understanding  and 
appreciation  of  what  is  commonly  called  community  interest,  and 
the  best  result  obtainable  from  the  efforts  of  these  two  forces,  is  an 
Americanized  people,  inspired  with  civic  pride  and  patriotism. 
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The  educated  man  must  dominate  the  situation,  be  he  merchant, 
doctor  or  lawyer.  Engineer  or  architect.  Educated  cosmopolitanism 
must  be.  the  saving  grace  of  this  municipality,  with  a  logical,  inevi- 
table, and  I  may  add,  inexorable  process  of  amalgamation  and 
assimilation,  such  as  has  been  so  well  depicted  on  the  stage  by 
Walker  Whiteside  in  the  "Melting  Pot".  And  the  educated  type  of 
this  product  tends  towards  cohesion,  unity  of  purpose  and  the  har- 
monious pursuit  of  ideals.  The  members  of  this  Society  represent 
the  technical  activities  of  the  City  of  New  York  covering  a  very 
wide  and  variegated  field  of  specialties.  And  the  necessity  for  this 
situation  can  be  appreciated  after  one  has  undertaken  to  form  some 
conception  of  the  bigness  of  this  town.  A  glance  at  the  annual  report 
of  the  Finance  Department  on  the  City  payroll,  staggers  one  in  his 
endeavor  to  grasp  its  significance.  No  one  individual  can  hope  to 
form  any  mental  conception  of  the  bigness  of  this  city,  with  its  multi- 
farious business  details.  It  is  no  wonder  that  an  almost  universal 
demand  for  standardization  along  every  line  should  have  arisen. 

I  have  heard   the  attempt  to  standardize  denounced  as  an   at- 

f 

tempt  to  pave  the  way  for  the  abolishment  of  the  engineer. 
And  almost  a  quarter  of  a  century  ago,  when  the  American 
Society  of  Civil  Engineers  inaugurated  the  idea  of  appointing^ 
special  committees  for  standardizing  of  this  and  that,  there  were 
those  who  opposed  the  proposition  because  as  they  claimed,  it  tended 
to  curtail  the  opportunities  and  usefulness  of  the  Consulting  Engi- 
neer. Standardization  should  be  no  bug-a-boo;  standardization 
means  greater  efficiency,  greater  uniformity  in  methods  of  opera- 
tion, greater  speed,  and  therefore  economy  in  time,  and  as  time  is 
the  essence  of  every  transaction,  standardization  stands  for  the  very 
highest  form  of  economy  especially  in  the  preliminary  stagies 
of  any  enterprise;  but  applied  ignorantly  it  is  sure  to  lead  to 
embarrassment,  and  result  in  more  work  for  the  engineer,  by 
precisely  the  same  process  whereby  the  incompetent  and  ignorant 
surveyor  makes  more  work  for  the  good  surveyor  and  technical 
experts.  But  all  the  standardizing  in  the  world  can  never  result  in 
dispensing  with  the  technical  man  or  in  relegating  his  services  to 
the  past.  When  the  technical  man  stops,  safe,  sane  and  rational 
progress  will  have  to  stop,  and  this  sentiment  ought  to  suggest  just 
about  how  much  the  world  to-day  is  beholden  and  obligated  to  the 
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technically  trained  man.  The  world  may  dream  its  dreams;  it  may 
paint  its  most  astounding  fancies  in  glowing  colors,  or  it  may 
describe  them  in  pages  of  illuminated  manuscript,  but  the  fulfill- 
ment, the  actual  creation  of  the  physical  entity,  the  reduction  of 
ideas  to  a  measurable  material  fact,  must  forever  be  the  work  of 
the  technical  man. 

It  was  perfectly  natural  that  in  the  metropolis  of  the  Nation,  the 
men  who  actually  do  things  for  the  City  should  be  the  pioneers  in 
getting  together  and  organizing,  with  the  object  in  view,  quoting 
from  our  constitution,  "to  further  the  material  development  of  the 
City  of  New  York,  to  elevate  the  standard  of  efficiency,  harmonize 
the  work  of  the  enginering  staffs  of  the  several  departments  of  the 
public  service,  and  to  promote  the  technical,  professional  and  social 
interests  of  the  engineers  in  the  employ  of  the  City".  This  organiza- 
tion has  set  the  pace  for  other  municipalities.  Only  this  last  fall 
the  Municipal  Engineers  of  the  City  of  Philadelphia  organized  on 
lines  similar  to  our  own,  with  a  constitution  modeled  on  the  consti- 
tution of  the  Municipal  Engineers  of  the  City  of  New  York.  As 
long  as  we  live  up  to  our  ideals  in  purpose,  we  have  every  reason  to 
to  hope  to  and  we  deserve  to  thrive  and  prosper  as  an  organization. 
We  have  no  motto,  but  I  would  like  to  suggest  as  a  motto  for  this 
society,  fides  civica,  "Civic  trust  and  fidelity".  In  that  expression 
we  have  motive,  determination  and  accomplishment  all  combined, 
and  in  an  idiomatic  sense,  civic  pride.  WTiy  should  we  not  be 
stirred  and  controlled  by  civic  pride?  Where  does  the  sun  shine  on 
any  other  such  cosmopolitan  municipality,  governed  any  better  than 
or  even  as  well  as  the  City  of  New  York  ?  Every  man  of  you  should 
be  thrilled  with  jealous  pride  of  your  citizenship  and  with  a  still 
deeper  pride  from  the  consciousness  that  each  and  every  one  of  you 
is  a  component  part  of  that  great  machinery  that  in  its  daily  opera- 
tion is  pushing  and  urging  the  City  of  New  York  on  and  on  to  its 
ultimate  destiny  as  the  imperial  city  of  the  world,  a  city  of  great 
possibilities  and  great  achievements,  an  example  in  self-government 
for  all  other  municipalities,  a  city  without  a  peer.  All  hail  the  City 
of  New  York  and  long  live  its  Municipal  Engineers! 

In  a  retrospection  of  about  a  quarter  of  a  century,  I  can 
see  a  gentleman  in  the  Municipal  service  working  as  one  of 
our  colleagues  in  the  ranks,  starting,  so  to  speak,  from  scratch. 
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With  a  most  peculiar  personality  and  an  ability  to  express  himself 
in  the  most  vigorous  and  forceful  Anglo-Saxon,  it  was  no  wonder, 
ten  years  later,  at  the  time  of  consolidation,  that  he  outstripped  all 
handicaps,  and  became  Chief  Engineer.  Again,  it  created  no 
surprise  when,  eight  years  later,  as  the  head  of  a  department, 
his  old  colleagues  were  obliged  to  address  him  as  Conmiissioner; 
and  now,  for  the  second  time,  we  find  him  installed  at  the 
head  of  the  engineering  activities  of  the  Empire  State.  This 
gentleman,  during  his  municipal  service,  had  abundant  opportunity 
to  become  fully  informed  on  water,  both  fresh  and  salt,  and  there 
is  no  doubt  but  that  he  can  give  a  good  many  of  the  gentlemen 
here  present  valuable  tips  on  the  difficulty  of  obtaining  clear  fresh 
water  and  what  to  do  in  the  meantime.  He  will  respond  to  the 
water  and  what  to  do  in  the  meantime.  I  take  great  pleasure, 
gentlemen  in  presenting  to  you,  as  a  graduate  of  the  Municipal 
Service  the  gentleman  who  will  respond  to  the  toast,  "The  State  and 
the  Municipal  Waterways",  our  fellow  member,  the  Hon.  J.  A. 
Bensel. 

Hon.  John  A.  Bensel. — Waterways,  in  my  mind,  mean  only 
either  state  or  national  waterways,  because  in  that  term  we  recog- 
nize that  which  makes  them  public  highways;  it  means  that  trans- 
portation which  the  people  have  taken  over  to  themselves  as  being 
something  which  they  insist  upon  the  nation  or  the  state  furnish- 
ing. To-day  we  find  not  only  in  this  state,  but  in  the  neighboring 
country  and  Canada  and  in  the  countries  abroad,  it  is  the  growing 
sentiment  that  it  is  the  duty  of  the  nation  or  the  state  to  furnish 
that  means  of  transportation  which  shall  forever  free  the  people 
from  any  form  of  compulsory  tribute  to  corporations  for  something 
which  is  not  within  their  control.  That,  to  my  mind,  represents  the 
popular  feeling  that  people  have  to-day  for  the  waterways.  I  found, 
in  a  recent  trip  to  Canada,  that  in  that  country  they  are  contem- 
plating, within  a  few  years,  an  expenditure  of  three  hundred 
million  dollars  in  fixing  up  their  waterway  proposition.  They  pay 
no  attention  to  any  other  form  of  transportation,  so  far  as  the  pub- 
lic is  concerned.  That  country  has  no  money  to  spend  on  army, 
navy  or  pensions,  and  takes  the  receipts  from  its  customs  and  puts 
it  altogether  in  public  improvement.  That  form  of  public  im- 
provement which  appeals  to  the  people  to-day  is  the  extension  of 
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their  waterway  system.  What  shall  we  say  in  this  country,  where 
we  have  expended,  so  far  as  the  national  government  is  concerned, 
something  over  one-half  a  billion  dollars,  and  have  yet  received  no 
commensurate  results?  What  the  reason  of  this  is,  no  one  can  lay 
down,  but  probably  it  has  to  do  with  the  fact  that,  although  the 
people  of  the  country  have  recognized  the  public  ownership  in  the 
waterways  themselves,  they  have  forgotten  to  take  control,  until 
very  recently,  of  the  terminals  which  feed  these  systems  and  which 
this  Empire  State  of  ours  is  the  first  state  to  recognize  in  its 
importance. 

I  take  it  that,  so  far  as  the  Municipal  Engineers  are  concerned, 
so  far  as  all  engineers  are  concerned,  this  particular  era,  where  the 
people  are  commencing  to  look  for  their  own,  is  one  that  we  can 
look  upon  with  some  gratification,  for,  after  all,  the  proposition  to 
which  we  are  brought  is  one  to  perform  services,  and  I  take  it  that 
no  one  in  our  profession  is  as  happy  as  when  he  is  called  upon  by 
the  public  to  perform  some  public  service.  So  that,  in  looking  over 
the  field  to-day,  there  may  be  some  gratification  in  all  of  our  hearts 
and  min()s  that  we  are  citizens  of  a  state  which  stands  at  the  fore- 
front of  those  states  which  are  looking  for  improvement  in  the 
transportation  facilities;  and  not  only  that,  but  the  public  control 
of  that  portion  of  it  which  will  render  its  citizens  free  from  any 
possibility  of  being  held  up  or  bound  by  any  form  of  private 
control. 

So  far  as  the  New  York  State  system  is  concerned,  it  com- 
pares in  its  new  layout  approximately  as  the  railroad  of  to-day  com- 
pares with  the  railroad  built  at  the  time  of  the  Civil  War.  And 
I  think  that  possibly  the  fairest  conception  may  be  had  of  what  this 
new  form  of  transportation  means  if  you  will  try  to  realize  that 
it  will  be  possible  for  a  boat  three  hundred  feet  long  and  forty-five 
feet  in  width  to  go  from  the  easterly  to  the  westerly  end  of  this 
state,  and  from  the  northerly  to  the  southerly  limits  also,  within 
a  period  of  two  years  from  the  present  time.  To  my  mind,  it  means 
an  awakening  in  this  state,  probably  as  great  as  the  state  had  when 
the  Erie  Canal  was  first  opened. 

So  far,  however,  as  we  are  concerned  as  engineers,  we  could  take 
only  that  portion  of  this  problem  to  ourselves  with  gratification, 
that  we  are  living  in  an  age  which  may  be  called  progressive,  and 
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it  means  a  movement  for  public  service,  and  one  we  can  congratu- 
late ourselves  upon,  that  we  have  come  into  our  own.  The  great- 
est poet  of  modem  times  has  expressed  that  in  saying  of  New  York: 

"Wary  and  watchful  all  our  days, 

That  our  brethrens'  days  may  be  long  in  the  land." 

Sidney  W.  Hoag,  Jr.,  M.  M.  E.  N.  Y. — The  next  speaker,  gentle- 
men, is  one  of  our  most  public-spirited  citizens  and  indefatigable 
municipal  officials,  whose  field  of  interest,  activity  and  endeavor  is 
not  limited  by  any  dogmatic  consideraitfon  of  official  sphere  of  duty. 
His  active  interest  has  never  been  confined  to  any  one  single  line 
of  public  welfare  or  public  interest.  I  often  wonder  how  he  gets 
that  quantity  of  sleep  which  Nature  demands,  and  how  he  works 
that  brain  as  he  must,  without  wearing  out.  But  men  of  this  type 
may  be  relied  upon  to  keep  the  world  moving  in  the  direction  of 
progress,  which  means  ultimately  what  we  all  delight  in,  plenty  of 
serviceable,  profitable  and  conunendable  work.  I  do  not  think 
I  err  when  I  state  that  this  gentleman  views  the  future  of  old 
Father  Elnickerbocker  from  the  standpoint  of  an  optimist,  and  I 
believe  that  he  considers  the  privilege  of  laboring  for  the  prosperity 
and  greatness  of  New  York  a  privilege,  and  I  take  great  pleasure  in 
presenting  to  you  our  fellow  member,  the  gentleman  who  will 
respond  to  the  toast,  "The  Glory  of  Father  Knickerbocker",  the  Hon. 
Calvin  Tomkins. 

Calvin  Tomkins,  M.  M.  E.  N.  Y. — Gentlemen,  as  a  member  of 
this  Society  and  Dock  Commissioner,  T  think  it  right  to  say  that 
if  Mr.  Hoag^s  salary  was  not  already  larger  than  mine  I  should 
probably  recommend  that  he  be  raised  $1  000. 

Now,  then,  as  to  this  toast,  "The  Glory  of  Father  Knicker- 
bocker." Looking  at  it  from  the  Dock  Department  standpoint,  I  infer 
that  reference  as  applying  to  the  glory  of  this  "peerless"  city.  Now, 
whenever  I  have  the  opportunity  of  addressing  the  Municipal  Engi- 
neers, I  consider  it  a  special  privilege,  because  the  glory  of  the 
City  of  New  York  does  not  consist  in  its  magnificent  harbor,  or  in 
being  the  terminus  of  the  great  national  highway  across  the  State 
of  New  York  which  Mr.  Bensel  has  charge  of — ^we  are  not  responsi- 
ble for  that — it  is  not  dependent  upon  the  great  congregation  of 
population  focused  here  as  a  consequence  of  its  imusual  opportuni- 
ties.    If  anything,  it  is  not  due  to  the  cosmopolitan  spirit  of   the 
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city.  New  York  is  the  most  cosmopolitan,  the  most  careless,  the 
most  liberal  city  in  North  America — probably  in  the  world — in 
everything  except  its  own  material  welfare.  The  saving  glory  of 
the  City  of  New  York  is  that  bit  of  civic  pride,  the  old  Greek  senti- 
ment injected  into  the  Twentieth  Century,  that  our  President  has 
referred  to,  namely,  the  educational  advantage  and  critical  opinion 
on  the  part  of  the  people  who  know  what  they  are  doing  and  what 
they  are  talking  about.  Other  cities  are  careful  of  their  public 
works  and  growth  and  material  welfare  in  contrast  to  ours,  and  it  is 
to  this  body,  more,  perhaps,  than  any  other  body  in  New  York 
City,  that  we  have  to  look  for  that  educational  guidance  which  will 
really  make  New  York  the  peer  of  other  American  cities. 

I  always  feel,  in  addressing  the  Municipal  Engineers,  that  I 
am  really  closer  to  the  intrinsic  government  of  the  City  of  New 
York  than  when  I  appear  before  the  Board  of  Estimate  and 
Apportionment. 

Now,  then,  I  am  an  optimist.  New  York  is  the  biggest  city  in 
North  America,  and  is  the  greatest  port  in  the  world.  That  is 
nothing  to  be  especialy  proud  of.  It  is  not  quantity,  but  quality; 
it  is  not  population,  and  area,  and  big  buildings,  and  commerce, 
and  industry:  it  is  civilization  and  organization  that  are  the  essen- 
tial things  that  make  a  city  great  and  worth  living  in.  As  a  city 
increases  in  size,  the  problem  of  governing  it  and  adjusting  one's 
living  conditions  to  its  environment  is  an  increasing  difficulty,  and 
complicated  one,  and  the  time  for  dependence  upon  any  organiza- 
tion of  old-fashioned  political  union  is  long  gone  by.  Those  cities 
which  depend  upon  expert  guidance  and  control  are  the  ones  which 
will  forge  ahead,  and,  at  the  present  time,  New  York  is  not  in  the 
lead  in  that  respect.  Boston,  and  Baltimore,  and  New  Orleans,  and 
San  Francisco,  and  even  Philadelphia,  judged,  at  least,  from  the 
aspect  of  port  improvement,  are  ahead  of  us.  I  think  in  subway 
development  and  in  other  municipal  activities  we  are  ahead.  Judg- 
ing from  that  standpoint  with  which  I  am  most  familiar,  I  know 
the  City  of  New  York  is  the  most  backward  port,  not  only  in 
America,  but  in  the  world. 

Great  cities  have  only  been  possible  in  comparatively  recent 
times,  due  to  the  railroads,  steamships,  telegraphs,  the  processes 
of  feeding,  for  bringing  in  the  raw  materials  and  sending  out  the 
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finished  products,  and  the  terminal  organization  on  which  cities 
depend  primarily.  The  terminal  organization  is  beginning  to  break 
down  in  the  City  of  New  York.  From  now  on  we  will  notice  an 
increasing  manifestation  of  our  lack  of  progress,  as  compared  with 
our  rivals.  We  have  depended  too  much  on  our  natural  facilities 
and  not  sufficiently  upon  our  enterprise,  as  do  the  smaller  cities 
who  are  struggling  in  competition  with  us.  There  are  at  the  pres* 
ent  time  thirty  or  forty  applications  from  railroads  and  steamshipd 
seeking  accommodations  at  the  water  front  of  the  City  of  New  York 
which  cannot  be  provided,  and  their  insistence  has  assumed  such 
proportions  that  the  criticism  is  becoming  very  acute,  and  I  pass 
the  responsibility  over  to  the  Board  of  Estimate.  I  must  put  it 
up  to  the  people  who  are  really  responsible  back  of  me.  It  is  a 
situation  which  will  become  more  and  more  uncomfortable,  and 
there  is  no  possibility  of  catching  up  with  the  situation  within  a 
great  many  years.  We  have  allowed  it  to  go  too  long  to  inunedi- 
ately  rectify  it.  The  Hamburg- American  Steamship  Co.  will  have  two 
of  its  large  steamers  running  to  Boston  this  year;  next  year  the 
Amerika  will  be  put  on,  making  weekly  trips  to  Boston,  with  far 
better  railroad  service  there  than  we  have  in  New  York.  Lines 
have  left  us  for  Baltimore,  Providence  and  Philadelphia,  and  there 
are  now  lines  which  are  considering  leaving  New  York  for  other 
ports  if  they  cannot  be  provided  for  here,  and  I  see  no  present 
possibility  for  providing  for  them.  We  must  necessarily  lose  some, 
»nd  every  time  a  line  is  established  in  another  port,  it  means  a 
great  deal  more  than  the  loss  of  these  two  ships — it  means  the  es- 
tablishment of  a  nucleus  of  commerce.  And  our  factory  connec- 
tions with  the  terminals  are  worse  here.  New  York  is  the  most 
expensive  city  to  pass  commodities  through,  to  take  them  to  the 
factories  from  the  steamships  and  railroads.  There  is  no  adequate 
system  of  articulation  between  the  railroad  and  pier.  Boston  has 
recently  established  that;  Baltimore  has  established  that  in  part; 
Philadelphia,  through  the  municipal  marginal  road,  has  attempted 
to  do  so;  Montreal  has  done  so;  so  has  New  Orleans;  and  we  are 
behind  all  those  cities.  And  as  compared  to  European  cities,  we 
are  far  behind.  The  German,  the  Belgium  and  Holland  ports  have 
been  organized,  and  the  shipping  facilities  have  been  co-ordinated 
with  the  docks  properly,  and  they  have  not  done  that  elsewhere. 
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The  i)ort  in  its  relation  to  the  market  of  the  city  is  most  im- 
portant, and  when  I  refer  to  the  market  I  do  not  have  reference 
entirely  to  the  food  market,  which  President  Miller  has  so  ef- 
fectively taken  under  his  supervision,  but  the  markets  of  the  city, 
including  the  markets  for  raw  materials,  markets  for  coal,  and  the 
markets  for  export  of  the  finished  products.  The  articulation  of 
the  railroad  and  steamship  system  of  the  port  with  the  industrial 
factories  of  the  port  is  very  bad,  and  we  are  now  the  first  great 
manufacturing  city  in  North  America.  One-eighth  of  the  entire 
manufactured  values  of  the  country  are  manufactured  right  here, 
within  twenty  miles  of  City  Hall,  in  New  York  and  New  Jersey, 
and  if  we  are  to  retain  that  pre-eminence,  we  must  organize  our 
distributing  system  for  raw  materials,  fuel  and  finished  products, 
as  well  as  for  the  food. 

The  great  problem  of  New  York,  in  my  judgment,  and  the 
Honorable  State  Engineer  has  referred  to  it,  is  not  a  problem  of 
water  front,  pier  and  dock  construction  but  of  articulation  of  rail- 
road terminals  by  marginal  roads  which  shall  provide  an  unob- 
structed passage  for  lines  parallel  to  and  behind  the  docks  as  pro- 
vided by  the  harbor  water  in  front  of  the  docks.  That  is  what  we 
must  look  forward  to. and  ultimately  it  will  be  worked  out.  Mr.  J.  J. 
Hill,  since  Mr.  Harriman's  death  probably  the  greatest  magnate  in 
the  country,  has  called  attention  to  the  same  fact  that  the  breakdown 
in  the  railroad  system  of  the  country  is  due  to  the  inefficient  munici- 
pal terminals.  The  great  expense  connected  with  their  extension 
is  on  account  of  acquisition  of  lands  and  the  great  difficulty  of 
changing  the  city  plan  in  order  to  readjust  the  railroad  system, 
and  this  is  more  difficult  in  New  York  because  the  right  of  ways 
of  the  railroads  are  more  intense;  because  we  have  the  port  located 
in  two  states,  because  we  have  let  the  problem  go  so  long,  and,  finally, 
on  account  of  the  bigness  of  the  city  itself,  and  I  may  add  on  ac- 
count of  its  separation  into  four  great  parts  by  the  harbor  waters. 
At  South  Brooklyn  the  problem  is  a  comparatively  simple  one, 
and  the  Board  of  Estimate  and  the  Dock  Department  have  come 
together  in  the  solution.  On  the  west  side  of  Manhattan,  I  think 
we  are  gradually  approaching  the  same  solution  in  a  marginal  road ; 
whether  surface  or  elevated  or  subway,  depends  upon  the  com- 
parative merits   of  either  one  of  these.     In  the  judgment  of  the 
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Dock  DefMOtmait,  the  elersled  road  is  the  most  pnetiesL  There 
has  been  no  strong  azipiiment  agminst  the  msiginsl  imiirond.  It 
modemiiies  the  tominsb  of  the  one  great  ^fstem  of  nilioads 
from  the  north  of  this  State,  the  Xew  Tork  Central  and  its  prac- 
ticability is  demonstrated  hj  the  fact  that  that  road  is  wiUin^  to 
build  it  at  its  own  expense,  but  the  other  roads  will  be  forced  to 
der^op  their  terminal  facilities.  The  position  of  the  I>ock  De- 
partment is  this,  that  when  we  shall  hare  modernized  the  Xew  IToik 
Central  terminals,  the  other  roads,  per  force,  most  meet  the  new 
conditions  which  have  been  provided  and  modernise  their  teiiniiuds» 
and  it  is  not  an  easy  thing,  and  I  find  myself  frequently  "*^"g^^ng 
my  tears  with  those  of  Lackawanna,  Erie  and  PennsylTania  officials 
and  find  no  satisfactory  solution. 

Id  the  other  boroughs  the  problem  is  similar.  In  Staten  Island 
it  will  be  the  terminals  of  the  Baltimore  and  Ohio;  in  The  Bronx, 
the  terminals  of  the  New  Haven  System. 

The  Xew  York  problem  is  a  national  one  and  not  a  local  one; 
that  is  too  generally  disregarded.  As  the  State  Engineer  has  stated, 
we  are  the  terminus  of  the  great  national  highway  across  the  state 
*  *  *  the  Erie  Canal  from  the  Great  Lakes  to  the  East,  ter- 
minates at  Xew  York  *  *  *.  The  State  seems  to  have  lost  sig^t 
of  its  greatest  asset.  The  Mayor  of  the  City  of  Xew  York,  tlie 
Governor,  the  State  Engineer  and  the  principal  officials  of  the 
State  and  many  of  those  of  the  city,  are  beginning  to  reoognixe 
this  situation,  that  we  have  the  finest  harbor  in  Xorth  America, 
and  the  only  level  road  across  coimtry  leads  to  it,  and  we  are  at 
last  beginning  now  to  solve  the  problem  of  utilizing  its  advantag^es. 

We  had  the  laws  amended,  through  the  Corporation  Counsel, 
necessary  to  meet  the  situation.  We  have  the  money  in  the  forty 
vf^r  s  earnings  of  the  Dock  Department  available  for  docks  and  sub- 
ways; we  hope  they  will  leave  some  of  it  to  u^  for  docks.  We  also 
have  an  increased  public  opinion.  The  Chamber  of  Conunerce, 
Merchants  Association,  the  City  Club  and  every  prominent  or- 
ganization in  the  city  have  ratified  the  plans  of  the  Dock  Depart- 
ment, and  now  we  are  awaiting  the  action  of  the  Terminal 
Committee  of  the  Board  of  Estimate.  Our  plans  have  beoi  before 
them  for  months,  and  in  some  instances  for  years.  The  term  of 
office  is  nearly  over,  we  have  only  one  year  left  of  the  four;  the 
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municipal  elections  are  within  a  year,  and  I  hope  we  will  secure 
some  action  before  the  municipal  elections  are  upon  us. 

One  final  thought  to  go  back  to  the  sentiment  expressed  by  our 
President.  The  great  asset  of  the  city  is  the  broad  commimity 
spirit  of  the  City  of  New  York,  the  public  spirit  in  the  largest 
sense  of  the  city.  The  old  Greeks,  in  the  days  of  Athens,  did  not 
understand  that  there  was  any  difference  between  public  interest 
and  private  interest.  Man's  ordinary  business  was  as  much  the 
public  business  as  it  was  his  own.  Public  housekeeping  and  private 
housekeeping  were  interchangeable  terms,  and  we  must  look  to  that 
growing  sense  of  community  interest  to  make  New  York  City  the 
city  that  we  wish  to  make  it. 

A  short  time  ago  I  put  a  book  by  my  bedside  to  go  to  sleep  by, 
entitled  "The  Greek  Commonwealth,"  by  Zimmerman.  I  found  it 
most  interesting,  and  turning  to  a  page  I  read: 

"In  all  the  work  they  did  for  us  and  tried  to  do,  these  cheerful 
Greeks  were  sending  a  tiny  human  strength  of  their  own  will 
against  the  heavy  dead  weight  of  material  forces,  which  they  could 
neither  control  nor  understand." 

Now  the  difFerence  is,  that  the  dead  weight  of  these  many  forces 
are  now  understood  and  they  were  not  and  could  not  be  under- 
stood at  that  time,  and  can  be  harmonized  to  the  advantage  of 
civilization  instead  of  presenting  a  dead  wall  against  which  the 
brightest  minds  battered  themselves,  and  it  is  the  responsibility  of 
this  body  of  men  to  carry  the  torch  on  and  arouse  that  public  spirit 
in  the  City  of  New  York — ^the  old  Greek  idea. 

I  have  found  that  the  reason  that  I  have  neglected  my  private 
business  for  the  public  business  is  because  the  public  business  is 
far  more  interesting  than  my  private  business. 

Mr.  Sidney  W.  Hoag,  Jr. — Some  of  our  members  can  probably 
go  back  to  the  days  when,  as  students  of  the  New  York  University, 
they  received  their  degree  from  that  venerable  Chancellor  Crosby, 
when,  as  he  used  to  state  in  installing  these  degrees,  "Hie  diploma, 
sic  testimonio."  But  most  of  our  New  York  University  representa- 
tives obtained  their  college  training  under  Chancellor  MacCracken. 
In  1911  his  succesor  was  taken  from  the  Federal  Department  of 
Education  at  Washington,  when  New  York  went  to  the  Nation's 
Capital  and  practically  kidnapped  the  Commissioner  of  Education. 


Z^A  THZ  ASXUAI. 

On  Aiocount  of  the  peff^ooalitx  of  tlas  gentkmm  and  the  wi<ie 
ImpTff-^lon  be  had  created  amca^st  the  cdttratois  of  the  wcmUL  his 

iik«r^jij[t:on  as  chancellor  of  the  Xev  York  Uniretsity  vns  attended 
bjr  p>ro(iablj  one  of  the  greatest  assemblages  of  the  vorkTs  edncmtois 
crer  gathered  together  at  any  one  time  in  Nev  Toik  Citr. 

Hi«  one  aim  and  ambiti^>n  i>  to  become  associated  vitb  the 
public  life  of  Xew  Yoik  City  where  he  is  already  a  factor. 
I  viJl  ask  him  to  respond  to  the  toast,  "'Cnirersities  and  Public 
Scrrirsr-,'*  and  it  gires  me  great  pleasure,  gentlemen,  personally  to 
hare  the  honor  of  pretsenting  to  you.  Chancellor  Elmer  E.  Brown  of 
the  Xew  York  Univdsity. 

Db.  Elveb  E.  BBOW3r. — Some  time  ago  I  heard  one  of  our  most 
eminent  college  presidents  speaking  of  the  general  subject  of 
college  education  and  be  took  pains  to  say.  ^I  am  speaking  of 
college  education  in  which  our  main  purpose  is  public  serrioe.  I 
am  not  speaking  of  professional  education  in  wfai<^  the  main  pur^ 
pose  is  private  advantage.**  Xow  that,  I  think,  is  the  attitude  of 
tho«^  who  complain  that  our  college  education  is  going  to  the  dogs. 
Becau<^  our  young  men  are  turning  so  largely  into  the  engfineer- 
ing  cour«es.  they  believe  that  they  are  turning  from  the  pturpoee 
of  public  service  to  the  purpose  of  private  gain.  Xow  that  is  ex- 
actly the  view  that  I  want  to  protest  against  to-night.  I  am  -well 
aware  that  there  are  professional  schools  and  theie  are  profeasional 
«>tudf'nts  who  are  seeking  chiefly  their  private  advantage.  There 
are  periple  in  every  walk  of  life  who  are  thinking  diiefiy  of  their 
private  advantage.  But  the  professional  education  of  the  present 
day,  including  the  engrineering  education,  has  for  its  main  purpose 
that  everlasting  purpose  of  all  good  education — ^the  service  of  the 
public  good. 

I  am  not  afraid  of  the  professional  tendency  in  our  modem 
fyl oration,  so  long  as  our  professional  education  is  increasingly 
s^'i<*ntific.  Have  you  ever  thought  how  those  two  things,  the  pursuit 
of  science  and  the  pursuit  of  the  public  good  hold  together?  As 
we  make  our  professional  education  more  scientific,  it  emphasizes 
more  the  service  of  the  public  and  so  in  our  university  work  at 
the  present  time  I  think  we  can  look  with  equanimity  upon  the 
t<»ndency  of  the  young  men  to  seek  what  are  called  the  practical 
courws,  because  the  practical  courses  are  the  scientific  courses  and 
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scientific  courses  emphasize  with  the  strongest  intellectual  .emphasis 
the  idea  that  a  man  lives  for  mankind.  I  suppose  that  there  is 
no  other  branch  of  our  university  life  in  recent  times  that  has  made 
so  profound  an  impression  upon  the  whole  American  people,  as  has 
the  new  development  of  instruction  of  our  state  universities;  the 
University  of  Wisconsin  is  spoken  of  as  the  most  striking  example. 
What  is  it  that  has  made  the  state  university  so  peculiarly  effective 
and  influential.  I  think  it  is  this.  I  think  that  they  permanently 
have  recognized  this  fact,  that  every  human  occupation,  particularly 
that  of  the  common  laborer  or  worker  in  the  kitchen,  the  worker  in 
manual  occupation,  up  to  the  work  of  the  highest  of  the  professions, 
that  the  work  of  all  of  these  occupations  is  a  scientific  study.  The 
work  in  the  kitchen,  yes,  has  a  scientific  side  in  economics;  it  has 
a  scientific  side  in  sociology.  I  sometimes  think  that  my  own  kitchen 
is  a  social  center.  But  the  thing  of  it  is  that  every  occupation 
in  life  has  its  scientific  side,  and  as  we  emphasize  that  scientific 
side,  we  are  emphasizing  devotion  to  the  common  good;  and  so  I 
believe  that  the  work  of  universities  is  going  in  this  way  to  em- 
phasize more  and  more  the  idea.  Our  boys  are  to  be  sent  out  not 
simply  with  emotional  appeals  to  them  to  serve  the  public,  but  with 
the  idea  grounded  in  them  by  the  very  course  of  their  scientific 
training,  that  it  is  the  business  of  life.  One  of  the  best  texts  that 
I  have  to  give  to  my  college  boys  is  to  be  found  in  the  last  words  of 
the  speaker  who  preceded  me,  that  he  had  continued  in  public 
practice  to  the  neglect  of  his  private  practice,  because  he  found  the 
public  service  more  interesting. 

I  am  told,  too,  that  probably  over  half  of  the  men  here  present 
would  to-day  be  making  more  money  in  private  practice,  or  would 
have  made  more  if  they  had  continued  in  private  practice  through 
these  long  years  past.  That  is  a  magnificent  illustration  of  the  point 
]  should  like  to  make. 

Mr.  Sidney  W.  Hoag,  Jr. — The  next  speaker,  gentlemen,  repre- 
sents a  trifle  younger  generation  than  some  of  the  older  members 
of  this  Society.  He  is  a  complete  product  and  expression  of  New 
York  and  its  Institutions.  After  graduation  from  the  College  of  the 
City  of  New  York,  he  entered  the  study  of  law  and  was  later 
selected  by  Mayor  Gaynor  as  a  member  of  the  old  Aqueduct  Com- 
mission, and  through  his  peculiar  energy,  the  affairs  of  that  com- 


m^jmr.xL  were  Kxpidly  dosed  i^  fitlcwed  I7  Ae  mieiMriam  oE  iBe 
CoaaisaBaL  beegaar  ^  nottLin^  efae  to  dx 
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I:  xDJij  ite  iftfd  liuu  Kis  prei 
A/ttTj'i^zs  TEqTzzrcft  biai  v>  perf'jmi  his  ^rj 
speftkin^  cf  ibe  X-ny  ma^^fiizie.    If  zcy  memoiy  t^ 
Roe&tgeiL  1*79  £r5t  apfwmicd  in  die  p-:^iic  ^«.  tiie  Ciwik*s  robe 

»if:ir^^  w>  dke  plane  of  the  ComciLsgiooer  of  Aeraoncs.  kc  us  Iki^k 
that  hfj  best  e&ieatron  maj  sTsoeeed  m  liiuriicstiii;^  all  of  ns  £rom 
any  r^'rn  aspcrsioii.  I  hare  asked  iuzn  to  lesfMHid  to  die  lD«st  ^Tbe 
M cnieipal  X-Kaj^  for  I  60  d*^  think  tboe  is  any  official  in  the 
m-micipal  «€TTi<»  any  b«^er  equipped  with  sodi  atmliaiy  af^>a- 
latTB  to  perform  these  deities.  And  resardin^  him  as  I  6kk  a  brother 
ahnDn*i«y  I  wiH  ask  yr-n  to  join  me  in  drinking  to  the  healtli  of  the 
Hon.  Jeremiah  T.  Mahoney. 

Ho?f.  jEmiiAe  T.  MjlHOJtet. — ^Toar  vortiiy  'Fw&ddeBt,  in  his 
intrtidiKtory  remarks,  called  attention  to  the  fact  that  I  hare  held 
one  or  t'sro  prjf&itions  under  the  city  administration  that  nu^^t  pos- 
«ihly  qualify  me  in  talking  of  the  problems  of  ^be  engiaceiB  to> 
day,  hut  he  left  out  one  or  two  jobs.  I  feel  I  hold  one  of  the  most 
inrenestiD^  records  with  this  administration,  ahnost  unsnrpaaB^d. 
iJo  you  know,  I  hare  held  four  separate  jobs  in  this  administntion 
and  it  ia  only  three-fourths  over  ?  I  was  counsel  to  the  Comptioller, 
and  I  resigned.  3ly  dear  friend,  the  Mavor,  ai^pointed  me  an 
zqnedufit  commissioner,  and  weU  do  I  recaU  the  amaaement  of 
the  State  Committee  on  Cities,  when  I  spoke  in  bdiaH  of  the  Bill  I 
introduo*rd  to  abolish  my  positicHti  and  drive  me  from  office.  They 
said  that  was  the  first  time  in  the  history  of  the  Legislatiue  of 
the  State  of  Xew  York  that  a  man  appeared  in  adrocacy  of  a  bill 
that  would  drive  him  from  a  municipal  position.  I  likewise  aerred 
on  the  Board  of  Education,  and  that  position  I  resigned.  I  am  no^w 
Commissioner  of  Accounts  and  some  day  I  will  be  kicked  ont^ 

I  have  studied  the  history  of  the  position  of  Commissioner  of 
Accounts  from  the  time  of  its  creation  to  the  present  day  and   1 
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kiiow  how  we  are  supposed  to  be,  as  your  chairman  says,  the  eye  of 
the  Mayor;  how  we  are  supposed  to  ferret  our  irregularities,  how 
we  are  supposed  to  make  the  administration  more  efficient;  but,  in 
my  opinion,  one  of  the  most  solemn  duties  we  have  to  perform  in 
that  position  is  not  so  much  the  ferreting  out  of  crime,  not  so  much 
to  see  to  it  that  those  who  do  something  wrong  shall  be  punished, 
but  above  all  to  see  to  it  that  those  officials  who  are  honest  and 
efficient  and  who  are  abused,  are  protected  in  their  good  name. 

The  City  of  New  York  to-day  has  solved  some  of  the  most  dif- 
ficult problems  that  have  confronted  her,  and  she  has  successfully 
solved  them  by  her  own  employees,  in  a  great  measure,  and  that  is 
what  I  hope  she  will  do  in  the  future;  that  those  men  who  con- 
stitute the  Board  of  Estimate  and  Apportionment  will  realize  fully 
that  the  most  scientific  and  most  efficient  teachers  of  efficiency  are 
to  be  found  on  her  own  payrolls,  and  that  there  is  no  great  necessity 
of  introducing  into  our  departments  at  present  these  alleged  trained 
experts  belonging  to  other  societies. 

I  know  only  three  or  four  years  ago,  the  City  of  New  York  was 
about  to  propose  some  great  and  mighty  public  improvement.  There 
was  the  old  cry  of  the  debt  limit,  and  you  all  remember  well  the 
many  mighty  improvements  that  were  held  up  pending  the  solution 
of  that  question.  The  City  of  New  York  took  up  the  problem 
itself  to  increase  its  borrowing  capacity,  and  under  the  decision 
of  the  Court  of  Appeals,  which  I  was  pleased  to  have  been  permitted 
to  argue,  rules  were  laid  down  that  the  City  of  New  York  at  any 
time  could  tell  what  her  constitutional  borrowing  capacity  is.  Just 
think,  during  the  present  administration  the  city  has  seen  fit  to 
have  the  law  amended  so  that  we  are  now  able  to  have  a  semi- 
annual collection  of  taxes,  instead  of  running  the  government  from 
the  first  of  the  year  on  borrowed  money,  at  four,  five  and  even  six 
per  cent.  The  semi-annual  collection  of  taxes  results  in  a  saving 
of  a  million  and  a  half  dollars  a  year.  Just  think  of  that  wonderful 
advance  due  to  the  amendment  of  the  charter  permitting  short-time 
corporate  stock  notes.  All  you  engineers  know,  only  a  year  or  so 
ago,  if  any  improvement  was  initiated  you  would  have  to  wait  not 
only  until  the  Board  of  Estimate  authorized  the  expenditure,  but 
you  also  had  to  wait  until  there  was  a  favorable  market  for  the 
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sale  of  corporate  stock.    That  is  now  not  necessary.    Any  improYe- 
ment  can  be  begun  almost  the  moment  it  is  initiated. 

And  again,  take  the  creation  of  the  segregated  standardized 
budget.  I  know  with  many  of  you  probably  this  instrument  does 
not  find  much  sympathy,  but  I  know  that  within  a  very  short  time 
its  advantages  will  be  fully  realized  and  we  will  then  wonder  what 
the  City  of  l^ew  York  was  without  a  segregated  budget. 


AUTOMOBILE  INSPECTION  THROUGH  THE  BOROUGH 

OF  RICHMOND,  MAY  23,  1912. 


On  the  excursion  through  Staten  Island,  the  first  point  of  in- 
terest was  the  refuse  destructor  at  West  New  Brighton,  where  all 
house  refuse,  garhage,  ashes  and  ruhbish  are  incinerated  by  means 
of  a  forced  draught  of  preheated  air.  The  gases  evolved  are  burned 
to  generate  heat  for  boilers  and  the  resulting  gases  passed  off 
through  a  high  stack,  the  clinkers  being  used  for  filling  or  for  con- 
creting. The  destructor  has  a  capacity  of  60  tons  per  diem,  and, 
although  located  in  a  residential  district,  has  given  rise  to  no  com- 
plaints on  account  of  nuisances. 

The  next  stop  was  made  at  Concord  to  inspect  a  trunk  sewer 
under  construction  in  which  a  steam  shovel  was  being  used  for 
excavating  the  trench. 

Another  iwint  of  interest  was  the  Sea  View  Hospital,  in  course 
of  construction,  covering  fifteen  acres  of  ground  and  containing  eight 
wards  and  seven  general  buildings,  with  a  capacity  of  one  thousand 
beds.  A  number  of  the  wards  are  of  reinforced  concrete  construction 
and  the  remainder  of  steel. 

After  inspecting  the  Ocean  Terrace  Drive,  the  party  assembled 
at  'Thilosophers'  Retreat,"  Emerson  Hill,  where  refreshments  were 
provided  by  the  Staten  Island  Board  of  Trade.  An  informal  meeting 
was  here  called  to  order  by  the  President  of  the  Society,  in  a  clear 
space  among  the  trees,  and  addresses  were  made  by  George  Crom- 
well, President  of  the  Borough  of  Richmond;  Louis  L.  Tribus,  Con- 
sulting Engineer,  and  acting  Conunissioner  of  Public  Works;  Will- 
iam S.  Van  Clief,  President  of  the  Staten  Island  Board  of  Trade, 
and  Cornelius  G.  Kolff,  owner  of  "Philosophers'  Retreat." 

The  party  then  visited  Silver  Lake  Reservoir  site  upon  which  the 
Board  of  Water  Supply  is  to  construct  the  terminal  reservoir  of 
the  Catskill  Water  System  to  be  supplied  from  the  Ashokan  Reser- 
voir in  the  Catskill  Mountains. 
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hILL  VIEW  RESERVOIR. 

Inspected  by  the  Society  October  19,  1912. 


At  the  inspection  of  Hill  View  Reseiroir,  being  constructed 
by  the  Board  of  Water  Supply  as  a  regulating  reservoir  to  equal- 
ize the  flow  of  water  to  the  City  from  'the  Aahokan  Reservoir, 
the  party  examined  the  block  paving  of  the  slopes,  the  concrete 
lining  of  the  reservoir  bottom,  the  dividing  wall,  the  uptake  chamber, 
where  the  flow  of  water  is  to  be  controlled  by  sluice-gates  and  may 
be  turned  into  either  or  both  basins  of  the  reservoir  or  by-passed 
through  the  dividing  wall  to  the  City,  and  the  downtake  chamber 
which  will  regulate  the  flow  from  the  by-pass  aqueduct  or  from 
the  basins  to  enter  the  City  tunnel  or  to  be  blown  off  to  the  Brons 
River  through  a  combined  blow-off  conduit  and  sewer. 


MEMOIRS  OF  DECEASED  MEMBERS. 


CHARLES  BURTON  WINTERSTEIR* 

Charles  Burton  Winterstein  died  at  his  home  in  Brooklyn,  March 
10th,  1912. 

He  was  bom  in  Hamilton,  Ohio,  October  6th,  1872,  and  was 
educated  in  the  public  schools  of  that  city,  from' which  he  graduated, 
and  later  attended  Cornell  University  for  about  two  years. 

From  1890  to  1898  he  was  employed  as  follows :  Chainman  and 
Instrumentman  with  Ammerman  &  Ford,  New  York  City;  Assistant 
to  the  County  Engineer  of  Butler  County,  Ohio;  Instrumentman 
and  finally  in  charge  of  reconnaissance  and  final  surveys  of  an 
electric  railway  from  Cincinnati  to  Dayton,  Ohio;  in  charge  of  wn- 
fltruction  of  the  Belt  Raiboad,  Hamilton,  Ohio;  1898  to  1900, 
Draughtsman,  Niles  Tool  Works,  Hamilton,  Ohio;  1900  to  1903, 
Machine  Shop  of  the  De  La  Vergne  Machine  Co.,  New  York  City; 
appointed  as  Eodman  in  the  Department  of  Docks  and  Ferries, 
October,  1903,  Leveler,  August,  1904,  Transitman,  April,  1906,  As- 
sistant Engineer,  January,  1909.  In  this  Department  he  was  in 
charge  of  a  party  on  surveys,  construction  work  and  surveys  for  the 
Jamaica  Bay  Improvement, 

In  February,  1899,  he  married  Miss  Nettie  Service,  of  Hamilton, 
Ohio,  who  survives  him. 


FREDERICK  DREWS.f 

Frederick  Drews  was  bom  in  Zamewenz,  Mecklenburg,  Ger- 
many, on  February  17th,  1865.  He  graduated  from  St.  Catharine's 
College,  Luebeck,  Germany,  and  studied  four  years  at  the  Polytech- 
nicum  of  Berlin,  after  which  he  was  employed  in  an  architect's  of- 
fice in  Germany.  From  1885  to  1886  he  assisted  in  the  technical 
management  of  sugar  manufactories  in  Porto  Kico.  From  1886  to 
1891  he  was  severally  employed,  as  draftsman  for  Hepworth  &  Co., 
on  machinery  for  sugar  refineries   in  Yonkers,   N.   Y.;   for  Mr. 

*  Memoir  prepared  by  Edward  P.  Herrmann,  M .  M.  E.  N.  Y. 
t  Memoir  prepared  by  O.  L.  Christian.  M.  M.  E.  N.  T. 
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t«  As^ttst.  1991  is 

b»d  A  hroad  and  Hbenl  e(h- 
ettioc,  mxA  ne  a  perfect  gezrucBian.  He  aewr  mooned.  He  vis 
^k^et^  a  av^fsober  of  the  M^srlapau  Eagiiieets  of  ife  City  of  K«w 
TcHc  Sef/'.ezkber  ^-J:.  VSai.  He  died  Sci^'&eBiba'  ?Tt2i.  1912.  A 
sifVT,  i»*:diiig  in  Germany,  sarriTes 


JOHN  JUL  STEINMETZ  « 

JcLa  IL  ST^mnetz  was  hr,m  Xorember  35d.  ISI^  in  Xew  Yoik 
Citj;  died  Ocujber  l^xh,  1^12.  His  early  life  was  spent  at  Btntos, 
MaaK^  where  be  received  his  elementazy  edncatiiMi  at  tbe  priTtte 
mod  public  schools,  the  study  of  engineering  being^  taken  up  in  tbe 
year  1?^  upon  his  entrance  as  an  assistant  in  the  office  of  a 
mechanical  engineer  at  Boston.  Mass.  At  the  end  of  two  years  be 
became  engaged  in  the  contracting  business,  under  Mr.  W.  J.  Kelly, 
Civil  Engineer,  on  General  Boad  and  Highway  Bridge  Construc- 
tion in  New  Hampshire.  In  the  year  1902  be  came  to  Xew  York 
and  joined  the  Engineering  Staff  of  the  Central  Railroad  of  ^ev 
Jersey  as  Transitman,  in  chaige  of  Dock  and  General  Water  Front 
Construction,  remaining  with  the  Central  Railroad  until  bis  ap- 
pointment as  Rodman,  in  the  year  1904,  with  the  old  Rapid  Transit 
Railroad^'Commission  (now  Public  Service  Commission*  First  Dis- 
tri^l,  X.  Y-) ;  six  months  later  he  was  appointed  Assistant  Engineer 
and  aivjigiK^  in  charge  of  Section  2- A,  5th  Division,  being  in  re- 
sponsible charge  of  alignment  work  of  the  Elast  River  Tunnels  from 
the  Battery  to  Brooklyn.  While  engaged  on  this  work  he  had  a 
severe  attack  of  the  "Bends"  (caisson  disease),  which  completely 
undermined  his  former  vigorous  health,  and  from  which  he  never 
fully  rec<^jvered.  Until  May,  1912,  the  time  of  his  last  illness,  he 
was  in  charge  of  construction  on  a  section  of  the  Fourth  Avenue 
Subway,  Brooklyn.  At  the  time  of  his  death  he  was  Vice-President 
of  the  Brooklyn  Engineers'  Club. 


•  Memoir  prepared  by  William  F.  Steiometx,  M.  M.  £.  N.  Y. 
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HERMAN  ARNOLD  RUQB.* 

Herman  Arnold  Ruge,  charter  member  of  the  Municipal  Engi- 
neers, died  suddenly  at  Cranberry  Lake,  N.  J.,  on  April  6th,  1912, 
while  actively  engaged  in  making  ready  his  summer  camp  for  the 
coming  season. 

He  was  bom  in  Dresden,  Germany,  on  the  24th  of  August,  1843, 
being  the  youngest  son  of  Dr.  Arnold  Huge,  a  prominent  scholar, 
author  and  journalist  of  his  time. 

Mr.  Huge  received  his  education  in  the  schools  of  Dresden, 
whence  he  went  to  Zurich,  Switzerland,  taking  the  degre  of  C.  E.  at 
the  Polytheclinic  Institute  there.  He  finished  his  studies  by  post- 
graduate work  in  Karlsruhe. 

He  was  engaged  from  1867  to  1869  as  Assistant  Engineer  with 
the  London,  Brighton  and  South  Coast  Railway,  in  England,  on 
design  and  construction  of  bridges.  Later  in  charge  of  the  con- 
struction of  the  Edenbridge  Tunnel  in  Kent. 

1870,  took  first  prize  in  public  competition  for  "Childs  Hill 
Drainage  Works,"  Hempstead,  in  London,  and  superintended 
construction. 

Later,  in  a  similar  competition,  his  plans  and  design  were  ac- 
cepted for  a  drainage  and  waterworks  system  for  the  Town  and 
Harbor  of  Littlehampton,  Sussex,  England. 

He  designed  and  constructed  for  the  Calcutta  Waterworks,  East 
India  (Messrs.  Brassey,  Wythes  &  Aird,  Contractors),  the  Barrak- 
poore  Bridge,  Crossing  a  branch  of  the  Ganges  River;  designed  a 
-swing  bridge  and  several  others  for  the  company  of  the  Bristol  Harbor 
Improvements,  England,  also  the  "Blackwater  River  Viaduct"  in 
Worcestershire,  England. 

From  1871  to  1876  he  was  engaged  as  Constructing  Engineer  by 
the  East  Hungarian  Railway  Company  on  two  divisions  of  heavy 
works  through  the  Karpathian  Mountains.  On  the  completion  of 
this  railway,  Mr.  Ruge  made  his  home  in  Zurich,  Switzerland.  Here 
he  designed  and  constructed  the  well-known  hydraulic  cable  railway. 

Mr.  Ruge  was  one  of  the  pioneers  in  the  development  of  the  ex- 
tensive use  of  concrete  construction.    For  ten  years,  in  Zurich,  he 
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manufactured  oemeot  briclEB  and  concrete  blocks  for  general  bofld- 
ing  construction. 

1887-8,  Chief  Engineer  on  design  and  location  of  the  Siehl 
Valley  Bailway  Project,  from  Zurich  to  the  St.  Gotthaid  Railway. 

In  1889  he  was  chosen  by  the  Society  of  Civil  Engineers  in 
Switzerland  to  serve  as  delegate  to  the  Swiss  GoTemment  for  con- 
sidering the  best  method  to  meet  the  difficulty  of  the  so-called 
blowing  section"  in  the  St.  Gotthard  TunneL 

In  the  same  year  Mr.  Ruge  was  appointed  as  expert  for  the 
'OMsconto  Bank"  and  the  '^orddeutsche  Bank"  of  Beriin  to  go  to 
Venezuela,  South  America,  for  the  purpose  of  reporting  and  estimat- 
ing on  the  cost  of  construction  of  the  ''Great  Venezuelan  Railway'' 
from  Caracas  to  Valencia,  via  Los  Teques  and  La  Victoria.  Later, 
he  took  the  contract  for  the  construction  of  50  miles  of  this  rail- 
way and  acted  as  Consulting  Engineer  for  the  contractors  building 
the  other  sections. 

In  connection  with  the  latter  project,  Mr.  Ruge  met  with  financial 
reverses.  At  its  completion  he  came  to  New  York  early  in  1890 
and  began  anew.  He  was  engaged  for  some  time  with  the  Brooklyn 
City  Railroad  on  construction  work  and  power-house  design. 

In  1894  he  entered  the  City  service  and  served  in  the  Tax  De- 
partment, the  Department  of  Water  Supply  and  finally  with  the 
Department  of  Docks  and  Ferries,  where  he  was  engaged  in  the 
designs  for  the  Chelsea  and  other  improvements. 

During  his  life  in  New  York  Mr.  Ruge  was  active  in  the  con- 
sideration of  plans  for  the  City's  development.  His  chief  project, 
which  he  conceived  in  1893,  and  was  published  at  that  time  and 
presented  to  the  then  Mayor  Gilroy,  was  the  extension  of  Man- 
hattan Island  by  a  connection  with  Governors  Island  and  an  ex- 
tension of  the  latter  into  the  bay.  The  last  feature  was  carried  out 
by  the  Federal  Government.  Mr.  Ruge's  project  is  covered  in 
detail  in  a  paper  which  he  read  before  the  Society. 

Mr.  Ruge's  life  was  unselfish  and  full  of  buoyant  hoi^e,  in  spite 
of  difficulties.  He  was  possessed  of  a  peculiar  power  to  make  lasting 
friends  and  was  known  to  be  ever  ready  with  an  appropriate  anecdote. 

He  is  survived  by  his  wife,  a  daughter  and  son,  the  latter  a  mem- 
ber of  this  Society. 
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STEPHEN  EUOENB  MBAQHER.* 

Stephen  Eugene  Meagher,  an  organizer,  charter  member  and 
active  worker  of  the  Municipal  Engineers,  died  at  his  home  in 
New  York  City,  August  31st,  1912.  He  was  bom  in  the  Old  Green- 
wich Village  Section  of  New  York  City,  November  18th,  1871, 
and  was  educated  at  St.  Anthony's  Parochial  School,  New  York 
Evening  High  School  and  Cooper  Union  Night  School  of  Science, 
from  which  he  graduated  in  1898,  and  received  the  degree  of  Civil 
Engineer  in  19Q7.  He  was  engaged  in  business  as  a  florist  and  land- 
scape gardner  about  ten  years  prior  to  August,  1900,  when  he  was 
appointed  as  an  Axeman  by  the  Rapid  Transit  Railroad  Com- 
mission and  assigned  to  duty  with  the  Second  Division  under  Mr. 
Alfred  Craven.  In  September,  1901,  he  was  promoted  to  Rodman; 
he  assisted  on  survey  work  and  later  was  put  in  charge  of  the  force 
account.  In  August,  1904,  he  was  transferred  to  the  Department 
of  Docks  and  Ferries  as  Leveler ;  August,  1906,  promoted  to  Transit- 
man  and  Computer,  and  in  January,  1909,  became  an  Assistant 
Engineer.  Mr.  Meagher  was  assigned  to  the  Dredging  Bureau 
of  this  Department  and  among  other  operations  was  connected  with 
the  extensive  improvements  for  the  Chelsea  Section  in  Manhattan 
and  the  Qowanus  Section  in  South  Brooklyn;  he  also  was  con- 
nected with  the  paving  done  by  this  department,  and  before  his 
death  was  in  charge  of  both  these  classes  of  work. 

Mr.  Meagher  was  a  robust,  kindly,  good  natured  man  and  his 
demise  was  mourned  by  a  host  of  friends  he  had  made  in  the  Pro- 
fession. He  was  a  member  of  the  Royal  Arcanum,  the  Cooper  Union 
Alumni  Association,  in  which  he  took  an  active  interest,  and  at- 
tended the  Roman  Catholic  Church  of  Our  Lady  of  Lourds,  New 
York  City.  Mr.  Meagher  was  a  single  man;. a  widowed  mother,  two 
brothers  and  three  sisters,  with  whom  he  lived,  survive  him. 

*  Memoir  prepared  by  Edward  P.  Herrmann,  M.  M.  E.  N.  Y. 


>»m 


c   -1s^ 


:=:^Tn. 


Ti-*-     .X 


k    -:n..-«r    y*:ri  »i    Ji 


r    Tf   ? 


IE.,  -"^-t   ir  -a«t 


jf 


IISIT 


INFORMATION. 


Meetings. — Regular  meetings  are  held  in  the  Engineering  Societies 
Building,  No.  29  West  39th  Street,  Manhattan,  on  the  fourth  Wednesday 
of  each  month  at  8:30  p.  m.,  except  in  June,  Jiily  and  August.  The 
Annual  Meeting  is  held  on  the  fourth  Wednesday  in  January. 

Library. — The  Society  rooms  and  library  are  open  every  day  and  even- 
ing, including  Sundays  and  holidays.  Keys  may  be  obtained  from  the 
Secretary  on  the  deposit  of  25  cents  each. 

Members  of  the  Society  and  all  who  feel  an  interest  in  the  maintenance 
of  a  technical  reference  library,  devoted  more  especially  to  the  subject  of 
municipal  engineering,  are  asked  to  donate  engineering  books,  reports, 
specifications,  maps,  plans  and  photographs. 

PROCEEomas. — The  Society  issues  one  volume  of  Proceedings  each 
year,  usually  in  May.  It  contains  all  of  the  papers  presented  during  the 
preceding  year,  the  annual  address  of  the  President,  the  final  reports  of 
special  committees  on  professional  subjects,  descriptions  of  the  works  vis- 
ited by  the  Society,  and  the  speeches  delivered  at  the  annual  banquet, 
which  are  of  permanent  value. 

Proceedings  are  furnished  without  extra  charge  to  members,  and  are 
sold  for  $2.00  in  cloth  and  $1.50  in  paper.  Exchanges  are  desired  with 
other  societies,  libraries,  colleges,  etc. 

Papers. — Papers  and  discussions  on  subjects  of  engineering  interest 
are  invited  from  all  persons,  whether  members  of  the  Society  or  not. 
They  are,  of  course,  subject  to  proper  editorial  supervision.  All  papers  on 
their  acceptance  become  the  property  of  the  Society. 

Badges. — The  badge  of  the  Society  is  of  gold  with  blue  enamel  in  the 
design  shown  on  the  title  page  of  this  book.  It  has  a  number  engpraved 
upon  the  back,  and  may  be  obtained  as  a  pin,  a  watch  charm,  or  a  button. 
The  price  is  $4.00.    Application  for  it  should  be  made  to  the  Secretary. 

Certificates  of  Membership. — The  certificate  of  membership  is  steel- 
engraved  on  parchment  paper,  engrossed  with  the  name  of  the  member 
and  the  date  of  his  election ;  the  seal  of  the  Society  is  impressed,  and  it  is 
signed  by  the  President  and  the  Secretary.  The  size  is  14  by  18  inches,  and 
the  price  is  $2.00.    Application  for  it  should  be  made  to  the  Secretary. 

Dues. — The  dues  for  Resident  Membership  are  $10.00  a  year,  for  Non- 
resident Membership,  $5.00  a  year. 

Re^iittances. — All  remittances  should  be  made  payable  to  the  order  of 
Municipal  Engineers.  They  should  be  made  by  check  on  New  York  or  by 
post-office  or  express  money  order  payable  at  New  York. 

Abbreviation  for  Member. — The  Board  of  Directors  has  authorized  the 
use  of  the  abbreviation  "M.  M.  E.  N.  Y.,"  to  signify  "Member  of  the  Munic- 
ipal Engineers  of  the  City  of  New  York." 
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COMMITTEES  FOR  1912. 


The  President  is  ex  ojgtcio  a  member  of  all  committees. 
STANDING  COMMITTEES. 

FINANCE. 

ALPRBD  D.  PLINN,  Chairman;  NOAH  CUMMINQS,  WILLIAM  P.  LAASE, 
C.  V.  V.  POWBRS,  CHARLES  B   ORBOORY. 

MEMBERSHIP. 

THBODOR  S.  OXHOLM,  Chalnnan;  EDWARD  A.  MILLER,  DANIEL  L.  TURNER, 

WILLIAM  W.  BRUSH,  JOHN  P.  BINZBN,  Jr. 

PUBLICATION  AND   LIBRARY. 

aBORQE  A.  TABER,  Chairman  (Jan.  to  April),  WINPRED  H.  ROBERTS,  Chalnnan 

(May  to  DecOt  EDWARD  M.  LAW,  Jr.,  JOHN  J.  KLETCHKA,  KBNNETIt  B. 

EMERSON,  VERNON  S.  MOON.  ASHBR  LIPMAN. 

HOUSE. 

EDWARD  P.  HERRMANN,  Chairman;  MORTON  L.  POUQUET.  WILLIAM  O.  PORD, 

ROBERT  A.  WIMMER.  CHARLES  QARTENSTEIQ. 

INSPECTIONS. 

WINPRED  H.  ROBERTS,  Chairman  (Jan.  to  April),  PERCY  C.  BARNEY,  Chairman 
(May  to  Doc.),  AMOS  L.  SCHABPPER,  CHARLES  R.  WARD,  ALBERT  H. 

CHANDLER,  EDWARD  B.  JOHNSON. 

PRIZES. 
QEORQE  S.  RICE,  Chairman;  HORACE  LOOMIS,  PREDERICK  C.  NOBLE. 

SPECIAL  COMMITTEES. 

RAINFALL  AND  RUN-OFF. 

EDWIN  J.  PORT,  Chairman;  HORACE  LOOMIS,  EDWARD  W.  WOOD, 
ALBERTO  SCHREINER.  VICTOR  H.  REICHELT. 

PRESERVATION  OF  CORE  BORINGS. 

OBOROE  S.  RICE,  Chairman;  ALPRED  D.  PLINN.  JAMES  P.  SANBORN, 

JOHN  A.  KNIGHTON. 

AUXILIARY  MEMBERSHIP. 

EDWARD    H.    HOLDEN.    Chairman;    NEIL    P.    RYAN.    JOHN    J.    DELANEY, 

JOSEPH  C.  COLLIER,   EDWARD  L.  HARTMANN,  JOHN  C.  HUME, 

WILLIAM  J.  DUNCAN,  MICHAEL  H.  RYAN,  ARTHUR  D.  PRINCE,  WILLIAM  C.  BUNTING, 

JAROSLAO  KRAUSE,  EDWIN  H.  THOMES,  JOHN  B.  STEIN, 

PREDERICK  E.  LANE,  RICHARD  ANKENER. 

STANDARDIZATION   OF  SALARIES   AND   GRADES. 

GEORGE  W.  TILLSON,  Chairman;   HORACE  LOOMIS,  AMOS  L.  SCHABPPER, 
ROBERT  R.  CROWELL,   LOUIS  L.  TRIBUS,   ALPRED    D.  PLINN,  ROBERT  RIDGWAY, 

GEORGE  R.  PERGUSON,  NELSON  P.  LEWIS,  WINPRED  H.  ROBERTS, 
EDWARD  A.  MILLER,  HENRY  W.  VOGEL.  WILLIAM  W.  BRUSH,  KENNETH  ALLEN, 

SIDNEY  W.   HOAG,  Jr..    C.  B.  J.  SNYDER. 
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ALFRED  D.  PUNN. 

rmST  YKMrnOBBOiBXT  SECOND  TKX-PBBSIDKirr 

THEODOR  S.  OXHOLM.  AMOS  L.  SCHAEFFER. 


riET 
OEOROE  A.  TABER. 


HERMAN  K.  ENDEMANN. 


Term  expires  Jamiary,  1914. 

ROBERT  A.  W1MMER,  EDWARD  M.  LAW,  Jr.. 

DANIEL  L.  TURNER,  EDWARD  A.  MILLER, 

EDWIN  J.  FORT. 

Term  expires  January,  1915. 

NOAH  CUMMINOS.  FRANK  E.  WINSOR. 

WILLIAM  W.  BRUSH,  JOHN  P.  BINZBN.  Jr.. 

J.  WALDO  SMITH. 

Term  expires  January,  1916. 

WINFRED  H.  ROBERTS.  QEORQE  L.  CHRISTIAN. 

EDWARD  P.  RAMSEY.  ABRAHAM  LODHOLZ. 

JOHN  F.  SULLIVAN. 

PAST-PRESIDENTS 

ROBERT  RIDQWAY.  ARTHUR  S.  TUTTUE, 

ROBERT  R.  CROWELL.  HENRY  W.  VOQEL, 

SIDNEY  W.  HOAQ,  Jr. 
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COMMITTEES    FOR    1913. 

The  President  is  ex  officio  a  member  of  all  committees. 
STANOINQ  COMMITTEES. 

FINANCE 

THEODOR  S.  OXHOLM,  Chairman;   WILLIAM  F.  LAASE,  JOSEPH  C.  COLLYER. 

DANIEL  L.  TURNER,  FRED  F.  MOORE. 

MEMBLIISIIIP 

AMOS  L.  SCHAEPPER.  Chairman  ;   WILLIAM  W.  BRUSH,  FRANK  E.  WINSOR. 

JOHN  P.  SULLIVAN.  ABRAHAM  LODHOLZ. 

PUBLICATION    AND    LIBRARY 

WINFRED  H.  ROBERTS,  Chairman  ;   EDWARD  M.  LAW,  Jr.,  ASHER  LIPMAN, 
KENNETH  B.  EMERSON,  EDWARD  L.  WALKER,  WILLIAM  H.  CHERRY. 

HOUSE 

NOAH  CUMMINQS,  Chairman:  CHARLES  QARTENSTEIQ,  EDWARD  P.  RAMSEY 

CLARENCE  P.  BELL,  WILLIAM  C.  BUNTINQ. 

INSPECTIONS 

PERCY  C.  BARNEY,  Chairman;  MORTON  L.  POUQUET,  JOSIAH  A.  BRlOaS.  Jr.. 

CHARLES  T.  CHATPIELO,  ARTHUR  G.  BOUTON. 

PRIZES 
CHANDLER  WITHINQTON.  Chairman ;  JOHN  H.  WEINBERGER.  VERNON  S.  MOON. 

SPECIAL  COMMITTEES. 

KAINFALL   AND   RUN-OFF 

EDWIN    J.    PORT,    Chairman;    HORACE    LOOMIS.    EDWARD    W.    WOOD, 
JOHN  C.  RIEDEL.  ALBERTO  SCHREINER.  VICTOR  H.  REICHELT,  CHARLES  E.  GREGORY. 

PRESERVATION   OF  CORE   BORINGS 
JAMES  P.  SANBORN.  Chairman;    JOHN  R.  HEALY.  FREDERICK  C.  NOBLE. 

AUXILIARY   MEMBERSHIP 

JOHN  P.  BINZEN,  Jr.,  Chairman;  JULIAN  RICHMOND,  ROBERT  A.  MACGREGOR. 

CHARLES  E.  GREGORY.  GEORGE  T.  HAMMOND,  ANTHONY  E.  HOFFMAN, 

BERTHOLD  SCHEIMAN,  KENNETH  ALLEN.  LOUIS  D.  POUQUET.  WILBUR  T.  WILSON, 

ARTHUR  H.  PRATT,  MARTIN  J.  UNGRICH,  WILLIAM  B.  OSTERHOUT, 

ALBERT  H.  CHANDLER,  HENRY  M.  DEVOE.  LEON  G.  GHETTl. 

CHARLES  S.  STRATTON,  AARON  I.  RAISMAN.  JOHN  H.  MADDEN. 

STANDARDIZATION   OF  SALARIES   AND   GRADES. 

GEORGE  W.  TILLSON,  Chairman  ;   HORACE  LOOMIS,  AMOS  L.  SCHAEPPER, 
ROBERT  R.  CROWELL,   LOUIS  L.  TRIBUS.   ALFRED   D.   PLINN.   ROBERT  RIDGWAY, 

GEORGE  R.  FERGUSON.  NELSON  P.  LEWIS.  WINFRED  H.  ROBERTS. 
RDWARD  A.  MILLER.  HENRY  W.  VOGEL.  WILLIAM  W.  BRUSH,  KENNETH  ALLEN, 

SIDNEY  W.  HOAG,  Jr..  C.  B.  J.  SNYDER. 
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BUILD  YOUR  ROAD  WITH  UOITE 

UGITE  easily  stands  first  among  road  binders  as 
to  wearing  quality,  because  its  remarkable  ptrrity 
•  it  is  composed  of  98^^  pure  bitumen  1  means  utmost 
binding  strength  and  resistance  to  the  elements  and 
heaw  traffic. 

UGITE  has  been  successfully  used  on  every  type  of 
road  construction  and  is  prepared  in  six  grades  for 
hot  or  cold  application  to  meet  varying  conditions  or 
methods  of  treatment. 

Our  Road  Department  is  at  your  service  for  consul- 
tation regarding  your  particular  road  problems. 

The  United  Gas  Improvemeat  Company 

Rom  MZ,  u.  G.  I.  BoMiag  Philadelphia,  Pa. 


Robins  Conveying  Belt  Company 

13  Parii  Row,  New  York 

MAKUFACTCRERS    OF 

CONVEYING  AND  HOISTING  MACHINERY 


ENGINEERS  FOUNDERS  MACHINISTS 

Works :    Passaic,   N.  J. 


Any  of  tbe  foOowins  boOeCiiis  are  yoon  for  the 


Belt  Coovcyors  and  Conveyor  Belts       ....  Bolletin  44 

Ore  Handlins^  and  Reclaiming  Machinery  ...  BnDetin  47 

Chains,  Sprockets  and  Elevators  ....  Bulletin  49 

Conveyor  Belts  .......  Bolletin  4^ 

Coal  and  Ash  Handling  Machinery  ....  Bolletin  59 
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THE  BARBER  ASPHALT  PAVING  CO 


NEW  YORK  OFFICE:    30  CHURCH  STREET 


Largest  Producers  of  Natural  Asphalt  and  Asphaltic  Products  in 

the    World 

Bermudez  Lake  Asphalt  Genasco  Ready  Roofing 

For  roads  and  streets         t^  .,^        ^     t 

Built-up  Roofs 

Trinidad  Lake  Asphalt 

For  city  pavements  Positive  Seal  asphaltic  cement 

Trinidad  Liquid  Asphalt  and  fabrics  for  waterproofing 

For  road  treatment  Mastic  for  floors,  etc. 

Asphalt  Blocks 

Creosoted  Wood  Blocks  and 
general  timber  preservation     Gilsonite,  etc.,  etc. 

Offices  in  a.11  princlpoLl  cities.  Msiin  refinery  :    MAURER.  N.  J. 


BUY    CREOSOTED    WOOD 

HIGHER  FIRST  COST,  BUT  CHEAPEST  IN  THE  END 
Creosoting  by  Our  Process  Prevents  Decay 

so  PROVEN  BY  LONG  SERVICE 

Bethell,  or  Full  Cell,  Process 

Manufacturers  of  the  ^  ^^  8t^' 

following  creosoted  a*^^  <\ivft     ^a  ^ 

materials:  ^\o<>ltC»'*%4tO>>^  >.^^°?1^' 

THE    WYCKOFF    PIPE  &  CREOSOTING  CO.,   Inc. 

BSTABLISHBD  1881 

Main  Office  Creosoting  Works  and  Factory 

50  CHURCH  STREET,  NEW  YORK  PORTSMOUTH,  VIRQINIA 
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The  Only  Perfect  Filler 


Whefe  block  pnemcnii  ban  been  laid 
wilh  concnl  filler  there  hai  been  more  or 
Ion  fault  found  whb  them  for  buckling. 
Clacking,  "exploding"  of  (or  doik  when 
heavy  idiicia  are  driven  over  diem  in  hot 
weather.  Thii  ii  due  to  the  reaonaoce  of 
the  air  >pac<  produced  by  the  blocki  ei- 
r"^"|[  ■u'l  lainng  up  like  blitfen  from 
their  faundalion.  All  ihew  laultt  are  cauted 
by  the  lack  of  adequate  "expaniioa  jointi" 
ro  take  up  the  eipaniioa  of  the  blocks  in 
hot  weathei. 

Jlifihall  fillet!  allow  room  foi  eipan- 
noBt  <J  the  block),  but  bong  weak  in 
adheuve  power,  do  not  adhere  to  the 
block)  when  the  joint)  widen  by  the  con- 
ItMAoa  of  the  blocki  in  coU  weatha. 
A)p)iah  filler)  remain  b  Ioom  jlabt  between 


the  block)  or  hrtcki  and  do  not  I 
ipBce  tightly. 

Beittlt't  Paring  Pilch  am  perfectly  water 
proof  teal  between  the  blocki  It  preveoli 
mouture  from  reaching  the  foundation  of  the 


i 


The  pBTeinenl  can  be  taken  up  for  lepairi 
to  pipe),  )ewe(i,  etc.,  without  damaging  the 
block).  (A  cement  binder  makei  the  pave 
meni  a  "monolith"  which  hai  to  be  broken 
in  fragment),  making  rqiam  very  coilly  ) 

Pitch  alwayi  retain)  it)  elaiticUy  and  adjuiU 
it)elf  to  ^Hnnon  and  contraction  of  the 
block),  yet  alway)  give)  an  efiedive  water 
ptool  protedioo  to  the  ioundabon. 

Our  neareit  office  will  gladly  tend  you  a 
booklet  dncribing  all  the  good  pout)  of 
Barrett')  Paving  Pilch. 


BARRETT  MANUFACTURING  CO 
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Asphalt 


Fix- SlKxt  Asf^Mh  l^iumLMts 

Driivered  to  meet  strndnd  specificatiom 
for  Asfriialtic  Cement.  Absolute  unifiMinitT 
and  reliability  assured. 


m  dw  resfMct  to  t 

Standard  Macadam 

Asphalt  Binders 

Prepared  from  Mexican  Asphalt 
Knilcr  A — Soft,  for  sur&ciiig  hard  roads. 
Bindar  B — Medium,  for  peoetration  method. 
Knder  C— Hard,  for  mixing  method. 

Standard  Asphalt  Road  Oil 

Keep*  road*  in  good  coadition.    In  three  grades,  coatuDing  from  4$  per 
cent-  to  M  per  cent,  aapbalrum- 

For  ^>ecificalio(u  and   other  particulars  addrcaa 

STANDARD    OIL    COMPANY    OF    NEW    YORK 

«o^  on  Dcpanmcnt  26  Broadwar,  New  Yock 


■pOR    EfBciency    that    satisfies  the   Engineer,  and   for   Durability 
that  means  rea[  economy,  "  PIONEER  "  PRODUCTS  have  a 
17-year  record  which  of  itself  guarantees  their  success. 

"PisBMr"  RMd  AH>luk  "PiaiH«"  HiHral  RnUxr  Pip.  Cuttna 

"  PinaaT  "  Road  Soifau  Atiihah  "  PisHar 

"PkwHr"  PuTiDi  CamanI  "PisBHr"  Sawar  JoIbI  Aipbah 

"PtosHr"  FUlv  AwlMlt  "Pisuar"  Arabidl  Mutie  Floan 

"Slarlini"  Walanmofina  Prodaett 


THE  AMERICAN  ASPHALTUM  11  RUBBER  CO. 

HARVESTER  BUILDING.  CHICIGO 


DUNN  WIRE-CUT-LUO  BRICK 

Important  dliM  uid  towna  Ihroughout  the  entire  United  Slatea  hurt  reuognized  the  many  kd. 
vftdtages  ol  Wlre-Cul-Lofc  Brick,  buudmla  bave  reTlaed  their  ipecinoMians  to  Bdmltol  their  use. 
Let  us  »end  ;ou  >  UM  or  (bcM  dllee.   New  onea  ue  belnil  added  daily. 

Huinlacturers  of  paving  brick  are  fait  beglnnlnii  to  anticipate  the  demand  tor  the  new  brick. 

Coultactor*  who  baie  laid  Duna  Wln>CHt-LuE  Brick  prefer  them  lo  ordinary  repressed  brick, 
because  t her  are  easier  to  lay  and  make  It  more  eaBlly  poeal hie  to  carry  outspFclOcaiioaa. 


The  Reasons  Why  Wire-Cut-Lug  Brick  Excel  all  Others 

le  Hller.  gU 


eiguBl  dlBtaoce  apart,  admltcinv  free  now  of  filler 


jiUpOHxIblewlil 


comers  of  repressed  briok. 


DURABILITY— Dunn's  Wire-Cut-Lue  Brick  are  greater  denaity  than  ordinary  pressed  brick,  and 
ate.  therefore,  more  durable.    The  repmwliiK  procees  always  decreases  the  denelly  ol  brick, 

ST ReNOTH— Rattler  trsts  show  a  smaller  percentage  of  Ions  from  WIre-Cut-Luv  Brick  than  the 
Fame  quality  of  rt-presHed  brick. 

COST— HiDoe  the  repreeaiDKprocewls  eliminated  In  th-  oiaDuracture  of  Wlre-Cut-Lu(  Brick,  the 
con  of  manufaciure.  Inclunlog  I  he  license  fee.  Is  not  Increased. 
Ld  BM  maac*!  baw  lo  revJm  ^our  SptcUkaikiot  la  loclaac  Ihrm,    WrHr  ut  today. 

THE  DUNN   WIRE-CUT-LUG  BRICK  CO. 

CONNEAUT,  OHIO 

Patented  In  the  Unlied  Slate*.  Canada  and  Mexico 


RocKPORT  Granite  Company 

Main   Offfc*:    ROCKPORT.  MASS. 
BOSTON  NEW  YORK— 21  Pu«  Row  CHICAGO 


GRANITE  PAVING   BLOCKS 


GRAXITE   FOR   BUILDINGS  —  BRIDGES  —  PUBLIC  WORKS 


The  Rockpon  Granite  Co.  »-as 
orgaiiii«d  in  iHn  and  is  one  of 
the  largest  granite  concerns  in  the 
L'nited    Slates,   emplpyiag    from 


The  shipping  docks  are  owned 
by  the  Company  aod  accommodate 
deep  draft  vessels  and  steamers 
cairying  up  to  3000  tons. 

Rocbport  Paving  Blocks  have 
Song  been  knows  as  leaders  of 
paving  material.  We  were  pio- 
neers ia  producing  the  modern 
granile  paving  blocks  now  almost 
eic'.^iively  speciced  in  Nesv  Vork. 
Brv,i:yn.  Boston.  Newark,  Balti- 
more and  oiher  large  cities. 


Baltiuoee.  Jaiioary  ij.  1 
C.  Hakbv  Rogebs.  Esq..  Asst.  Tre«s.. 
Rockport  Granite  Company. 
EfostoD,  Massachusetts. 

De.ui  Sik  : 
Replying  t< 


of  I. 


.  1  take  ple*sare  in  slating  that  il 
has  used  manv  tboosMids  of  the  Rockj;  ' 
Granite  PavinR  Block,  both  on  its  heavy  t:«^- 
streeis.  and  on  its  wharves,  which  are  ^■ 
subject  to  the  heaviest  kind  of  trmSc  ^- 
have  been  using  these  blocks  since  1904-  dcr:^.! 
which  vear  nianv  of  oor  downtoira  si:W" 
were  wideoe-i  and  rcpaved  after  the  gtea:  ^~'- 
Tney  have  always  given  entire  satisfac:  ' 
when  proper]  V  laid  on  a.  concrete  base  and'.^^ 
joints  thoroucHlygtonted  either  with  bite::; 
1  have  noticed  no  material  «rej' 


.r  dele 


V  truly  yonrs, 

'  R.  KEITH  COMPTON, 


WE    MAKE    A    SPeClALTY     OF    OltJ>ER.S    POft.    PILONPT    DBUVERY 
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£nj^ineers  in   Charge  of  Construction  buitt 
Find  our  Catalogues  'Oery  'Valuable 
'Re^ference  ^Ci^orKsf 


FREE    FOR   THE    ASKING 


STANDARD  SEWER  PIPE 

3"  TO  36"  INCLUSIVE 

DOUBLE  STRENGTH  SEWER  PIPE 

15"  TO  36"  INCLUSIVE 

WALL  COPING 
FLUE  LININGS 
BUILDING  BRICK 
PAVING  BLOCKS 

(SHALE  OR  FIRE  CLAY) 

HIGH-GRADE  FIRE  BRICK 


PATTON  CLAY  MANUFACTURING  CO 

PATTON,  PA. 


tOiti    cheerfully     furnhh     information    on    any    of    the^e    linens 
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HAHLEN 

CONTRACTING 

COMPANY 


MANUFACTURERS  of 

Asphalt  Blocks 


2       RECTOR       STREET 
NEW      YORK 
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ASPHALT  BLOCKS 


FOR 


City  Streets  and  Country  Roads 


ASPHALT  TILES 


FOR 


Park  Walks  and  Sidewalks 


m  _  ^^ 

New  flork 


MANUFACTURERS— CONTRACTORS 


A  Pf^niington 
writer 
-Plus 


Here  is  the  machine  which 
will  do  everything  that  any 
typewriter  has  ever  done; 
which   will   write   straight- 
away or  tabulate,  in  one  or 
lany  columns;  which  will  do 
tabular  work,  however  in- 
with  the  speed  of  ordinarj 
writing: 
Which  will  write  and  add,  and  add  when  it  writes,  in  one  column 
or  as  many  columns  as  the  paper  will  hold; 

Which  will  subtract  as  easily  as  it  adds,  in  al!  or  any  columns 
where  adding  is  done ; 

Which  is  a  complete  billing,  tabulating,  adding  and  subtracting 
machine — all  in  one; 

Which  is  also  a  complete  auditing  machine — accurate  itself  and 
exacting  accuracy  from  those  who. use  it,  which  will  detect  errors  and 
prevent  errors  as  well ; 

Which  establishes  a  new  standard  of  time  and  labor  saving  in 
every  variety  of  combined  writing  and  adding  work. 

Remington 

Adding  and  Subtracting  Typewriter 

(Wahl  Adding  Mechanism) 
Remington  Typewriter  Company 

(iDCorpurBlal) 

New  York  and    Everywhere 
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^p^^-^ —  ^ ■'la"       --  "tf  -■  •' ■-  .-•'•■•"• ' " '    ^"^^ir  ■^"."•^    .^1  f ' ■■ .-  -  ^^' -.^H 

••  *  ■*^ 

J-M  Sectional  Conduit 

System  of  Heating  looith   Ejchaust  Steam 

With  the  J-M  Sectional  Conduit  system,  exhaust  steam  can  be  utilized  for 
heating  surrounding  buildings,  //lus  converting  waste  into  profit.  It  is  the  most 
efficient  and  economical  method  of  conveying  steam  underground.  Saves  905^  of 
heat  lost  in  transmission  through  unprotected  or  poorly  insulated  pipes.  Pays  for 
itself  in  a  short  time  in  fuel  and  labor  saved. 

Also  unequalled  for  conveying  water,  gas  or  liquids  underground. 

It  is  the  only  watertight  conduit.  Acids,  gases  and  the  chemical  action  of  the 
earth  do  not  affect  it. 

Practically  indestructible.    Can  be  taken  up  and  relaid  without  injury. 

XOril9  ^9ar9jt  'Branch y^r  Caialc^u; 

H.  W.  JOHNS-MANVILLE  CO. 

and  Magn^jia  1*roduetj          *K^l1SZi^3f\f3%f             BUetrica!  Sappth^,  Etc. 

Albany               Chicago              Detroit                  Louisville              New  York           San  Francisco 
Baltimore           Cincinnati          Indianapolis         Milwaukee            Omaha                 Seattle 
Boston                Cleveland           Kansas  City         Mmneapolis          Philadelphia        St.  Louis 
Buffalo                Dallas                 Los  Angeles          New  Orleans        Pittsburgh           Syracuse 

Joseph  Johnson's  Sons 


G  E  N  E  R.  A  L 
CONTRACTORS 


Estimates  Given  for  the  Construction  of  Macadam  Roads, 

Boulevards,  Sewers,  Grading,  Excavating, 

Flagging,  Curbing. 

Laying  Out  Lawns.      All  Kinds  of  Trucking  Attended  to. 


455    BROADWAY 


U0l€phon0     ^^^    W.  B. 


West  Sew  Brighton.  N.  Y. 


OUR  GUARANTEES /or  ^Ae 

OTIS   FEED  WATER   HEATER 
OIL  SEPARATOR  AND  PURIFIER 

f^lSST— We  gnarwit««  thai  mr  Heaten  can  be  more  easily  and  tborDaK>ilT- craned 
:han  any  other  TnboUr  Healer  in  the  nuu-kel.  amd  Ikat  ik^v  a-H. 
rtlai*   ikeir   Jualimg   fua/itits   ■xMem    otker    kr»ters   kwvt     hecem/ 

5CCOJVD— To  beat  the  feed  water  to  the  boiling  po:ni.  no  debtees  to  313  degrees 
Fahr..  with  Ibe  ezbanst  steam  wttDoot  canning  any  back  pf-essare 
when  a  beater  containing  i  square  foot  of  beating  surface  for  each 
h.  p.  is  used. 

TiKlflO — That Bnt  send  for  oar  "Circolar  A."  giving  aU  la  guarantees  and 

telliDg  wby  we  make  each  erne  when  j-oo  nse  an  Otts  Feed  Water 
Heater,  Oil  Separator  and  Purifier.  It  ts  guaranteed  lo  be  in  active 
service  lon^  after  yon  have  scrapped  all  otbeis.  Combines  all  tbe 
elements  necessary  to  deliver  the  fe«l  water  to  yoor  bailers,  free  from 


oil.  scale  and  grit,  withont  tack  pressure.     Longest  lived  and 
cleaned  on  the  market.     Write  as  tor  reastms  whjr. 


STEWART   HEATER   CO. 

349  NORFOLK  STREET  BUFFALO.  N.    V. 


LIMA  LOCOMOTIVES 


CONTTRACTORS 

INDUSTRIAL,   MINING 

SWITCHING 


Locomotives  for   all  Classes  and   Conditions  of  Work.     Every 
Locomotive   Guaranteed.      Best   of   Material   and    Workmanship 


NEW  YORK  OFFICE,  50  Church  Street 

LIMA    LOCOMOTIVE    CORPORATION 

LIMA.    OHIO 
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THE  CHAMPION  STEEL  RIVET  FORGE 

MADE  WITH  ADJUSTABLE  BALL 
BEARINGS  ONLY 

HEARTH  18  INCHES  IN  DIAMETER 

The  No.  401  Champion  Steel  Rivet  Forge  can  be 
seen  working  on  99  out  of  every  100  structural  steel 
buildings  being  built  in  the  United  States  today.  The 
same  may  be  said  of  all  railroads,  bridge  builders,  and 
boiler  makers.  The  No.  401  Forge  has  not  only  been 
adopted  by  this  class  of  trade  in  the  United  States, 
but  also  throughout  the  entire  world. 

No.  401  Champion  Steel  Rivet  Fortfe  is  used  by 
all  Railroads,  Bridge  Builders,  Boiler  and  Structural  Iron 
Workers  of  the  world.  Nothing  was  ever  seen  to  even  ap- 
proach it  for  a  strong,  positive  blast,  produced  by  practi- 
cally one-fourth  the  work  required  to  produce  even  one-half 
the  blast  with  any  other  For^e.  This  Forge  is  constructed 
from  structural  Steel,  making  it  strong  and  durable.  It  runs 
Noiseless.  It  is  supplied  with  the  highest  g^rade  ad;|ustable 
Ball  Bearings.  It  can  be  taken  apart  for  transportation,  and 
again  set  up  in  several  minutes.  It  will  produce  blasts  to 
weld  3H  to  4-inch  iron  in  ten  minutes.  The  crank  turns 
either  way  to  produce  the  blast. 

Apply  for  our  latest  catalogue— free  to  all— illustrating 
and  describing  the  largest  line  of  Blowers,  Forges,  Drills,  Tire  Benders,  Tire  Shrinkers,  Hammers, 
Punches,  Shears,  Screw  Plates,  Electric  and  Power  Blowers  manufactured  under  one  concern. 

CHAMPION  BLOWER  &  FOR.GE   CO. 

LANCASTER.    PA. 


M<«».Mni« 


AMERICAN  IRON  &  STEEL  MFG.  CO. 

LEBANON,    PA. 

IRON    AND    STEEL    PRODUCTS 

MANUFACTURERS    OF 

Aroh  Bars,  Bar  Iron,  Bolt  Ends,  Bolts,  Brake  Pins,  Car  ,• 
Forgings,  Cross  Arm  Braces,  Telegraph  and  Telephone  Line 
Construction  Materials,  Forgings  for  Buildings  and  Cars, 
Galvanized  Materials,  Grip,  Track  Bolts,  Guy  Clamps,  Guy 
Rods,  Nuts,  Pipe  Sleeve  Nuts,  Pole  Steps,  Rivets,  Rods 
(Bridge  and  Roofing),  Sleeve  Nuts,  Spikes,  Spools,  Studs, 
Track  Bolts,  Tie  Rods,  Turnbuckles,  Upset  Rods,  Washers. 


ATLANTA,  GA. 
BOSTON,  MASS. 
CHICAGO,  ILL. 


SALES    OFFICES 


NEW  YORK.  N.  Y. 
PHILADELPHIA,  PA. 
SAN   FRANCISCO.  CAL. 


"MORSE"  TOOLS 

Set  a  High  Standard  for  Excellence 


TwM    Drills,  Reamers.    Cutters,   Chucks,   Taps,    Dies. 

Arbors,  Counterbores,  Countersinks,  Gauges, 

Mandrels,    Mills,    Screw    Plates. 

Sleeves,    Sfx;krts,    Eltc 

Carbon   and   High  Speed  Steel 


NORSE  TWIST  DRILL  <&  MACHINE  CO. 

NEW   BEDFORD.  MASS,  V.  S.  A. 


ROCHESTER. 

Automatic 
Lubricators 

There  are  thousands  of  them  in  use  io~ 
day.       They   have   proven    their    worth. 
They  have   demonsi rated   savings  in  oil 
ranging  from  2$  to  60%'  according  to  con- 
ditions. 
Mechanically  right  in  every  detaiL 
Unaffected  by  temperature,  presstire.  or 
vacuum.     Have  close  regulation.     Inde- 
pendent feeds,  any  number  desired  (from 
I  to  8).     Three  distinct  ways  to  regulate 
flow   of  oil.     Simple,   efficient,   and     dr- 
pendabic  under  all  working  conditions. 
Write  for  particulars  and 
48- page  Catalogue, 

Sot*  Hanafaetum-j 

GRECNE.  TWEED  &  CO. 

109  Duane  St..   New  York 


'OWER  BENDERS 

FORMING  ANGLES  IN  TWISTED. 
lATED  OR  OTHER  REINPORCEMENT 
>  FOR  CONCRETE  CONSTRUCTION. 

UP  TO  1^"  THICKNESS  COLDi  ALSO 
D   TOOLS  FOR  BBNDINO  nBATED 
CK  INTO  EYES,  RINOS.  ANOLES, 
■■U"  OR  "S"  SHAPES, 

COILINO  OR  PIPE  BENDING 
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We  also  make  special  toots  for  special  Jobs 

LET   US   KNOW   WHAT  YOU   NEED  IN   THE   BBNDINO  TOOL  LINE   AND  WE   WILL 

MAKE  SUDOESTIONS  I „^.^.^  ^„„  „,,„ 


No.  I  Eve  Bender 


WALLACE  SUPPLY  CO. 

125  No.  Jefferson  Street,  CHICAQO 
U  CortUndt  Street  NEW  YORK  CITY 


FOR 
CONTE^CTORS 

AND 

CONTRACTING 

ENGINEERS 


Shwdt  to  meet  all  nteda 

If  you  have  not  a  copy  of  "Scientific  Shoveling, "  write  for  it  today. — 
It  is  an  excerpt  from  Frederick  W.  Taylor's  "  Principles  of  Scientific 
Management"  Every  engineer,  every  contractor,  every  man  who 
employs  one  shoveler  or  one  thousand  shovelers,  should  read  this  book. 
It's  then  with  cold  hard  fads,  the  Jigures  and  the  raulU. 

THE  WYOMING   SHOVEL  WORKS 

WYOMING,    PA. 


Running  G-K.-JOINT  at  Point 
Breexe  'Park,  PhiladelphtA.  Pa. 
under  conditions  as  sho^vn. 
Tested  by  Engineer  under  7 '  hedd 
for  48   hours  and  proved  tight 


Union  Clay  Products  Co. 

NEW    BRUNSWICK,   N.   J. 


ILLUSTRATED    BOOKLBT    FREE    ON    REQUEST 


*R.  I.  W."  Paint    Specialties 

■■TOCH'S  CEMENT. FILLER"  uid  "CEMENT  FLOOR  PAINT" 

TOCH'S  " HOSPITAL "ftnd  "LABORATORY"  ENAMELS 

TOCH'S  "CEMENT  COLORS" 

TOCH'S  "EDINBURGH"  MORTAR  COLORS 

TOCH'S  "TOXEMENT"; 

(f.  K.  tellers  Paient  Nos.  Bti.iiS  and  9j6,5«) 

icreasea  the  lensile  strenRth  t.f  e<mcrete. 

TOCH'S  -TOCKOLITH" 

(L'.  -S.  Letters  PBlent  No.  841,603) 

TOCH'S  "LIQUID  KONKERIT" 

(U,  S,  Letters  Patent  No,  813,841) 
cement  paint  for  clamp- pro.. ling  anJ  decoratinu  ecmeiil  and  brick  {6  colors), 
TOCH'S  '- TOXLOXPORC '- 


Write  for  the  TOCH'S  "  Red 

TOCH   BROTHERS.    '",; 

Inventors  and  Manufacturers  o£ 
Teohnloal  PalnU,  Enamsia  b,nd  WaMrpTOoflna  Compounds 
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FRANK  JACOBUS 

LOUIS  J.  SCHU88LER                           CHARLES  A.   FOX 

l»RE8IDCNT                                                                             TRCA8URCR 

VICE-RRESIDCNT  AND 
GENERAL  MANAGER 

j 

PHOE] 

NIX  SAND  AND  GF 
COMPANY 

tAVEL 

f 

Specialties 

Specialties 

WASHED 

WASHED 

SCREENED 

17  STATE   STREET 

GRADED 

SAND  AND 
GRITS  FOR 

NEW    YORK 

GRAVEL  FOR 
CONCRETE 

GENERAL 

WORK 

AND 

1 

IN   SIZES 

CONCRETE 

FROM 

WORK 

TELEPHONES    762    AND     763      BROAD 

H'  TO  2' 

BOOTH  BROS.  &  HURRICANE  ISLE 

GRANITE  CO.  of  new  york 


PRINCIPAL  OFFICE:    206  BROADWAY.  NEW  YORK. 

TELEPHONE.    CORTLANDT    3110 


Branch  Offices, 

NEW  LONDON.  CONN.  ROCKLAND.  ME. 


QUARRIES : 


CONNECTICUT  WHITE.  Waierfoid.  Conn. 
LONG  COVE.  Me. 
ATLANTIC.  St.  Georte.  Me. 
STATE  POINT.  St.  George.  Me. 


WALDOBORO.  Lincoln  Co..  Me. 
GRANITE    ISLAND.    Vinml    Haven.    Me. 
PEQUOIT.  Vinal  Haven.  Me. 
JONESBORO  RED.  Jonesboro.  Me. 
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CHARLES  MILLAR  (t  SON  CO. 

BfAIN  OFFICE.  UTICA.  N.  Y. 

176  FEDERAL  ttlHULl  150  HASSAV  STREET.  HEW  YORK  CUT 

BOSTON.  MASS.  STORY  « 


Cast  Iron  Water  and  Gas  Pipe 

AlfD  SPECIALS 

Cast  Iron  Flanged  Pipe,  Soil  Pipe  and  Fittings*  Steam 

Fittings,  Pig  Lee^d,  LeeLd  Pipe  eLnd  Solder.  Jobbers 

in  Plumbers*.  SteeLm  Fitters*.  Tinners*.  Mill 

and   Contrac:tors*  Supplies.      Vitrified 

Sewer  Pipe.  Etc. 


The   A.    P.    Smith    Mfg.    Co. 

=  Eetst     Orange,    N.    J.  ===== 

Make  connection :>  under  pressure  with  The  Smith  Tapping  Nac^hine. 

flakes  connections  in  mains  without  shutting  off  water,  regardless  of  size  or 
l(xration,  just  where  you  want  them.  No  leakage,  simply  and  easily  operated. 
strong  and  durable — not  expensive  either.     Send  for  bulletin. 

Use  Service  Tapping  Machines  for  Inserting  Corporation  CocJcs. 

No  device  its  equal  for  quick  and  economical  work.   Light  enough  to  be  carried 
and  handled  by  one  man,  yet  strong  and  durable.    Sold  at  a  fair  pnce. 
We  will  send  this  machine  and  samples  of  Standard  Corporation  Cocks  od 
trial.      Write  for  further  details. 

Pipe  Cutting  Machine.    Operates  in  close  quarters. 

Needs  but  little  room,  can  be  used  anywhere,  cuts  clean  and  true.     Won't 
break  or  start  the  next  joint,  a  labor  and  time  saver  all  around. 
We  make  patented  tools  and  supplies  for  water  works — all  tried  and  proven 
money  savers.     May  we  send  you  bulletins  f 

No  leaky  joints  when  you  use  O'Neil  Patent  Calking  Machine. 

Calks  joints  perfectly  in  one-sixth  the  time  required  by  hand.  Fits  pipe  from 
24  inches  to  48  inches — gas  or  water 


Meriwether  System 

Continuous  Reiivforced  Concrete  Pipe— P&.tented 


The  total  length  of  open  trench  is  but  72  feet,  measuring 
from  the  top  edge  of  back-fill  to  top  edge  of  trench  just  in  front 
of  the  cutters  of  the  excavator. 

The  distance  from  the  toe  of  the  backfill  to  the  toe  of  the 
face  cut  is  much  less,  being  about  60  feet. 

This  is  remarkable  when  the  depth  and  width  of  the  trench 
is  considered  and  the  fact  that  two  pipes  are  being  laid  in  the 
same  trench,  a  60"  pipe  being  laid  on  top  of  a  24"  pipe,  and 
again  a  54"  pipe  being  laid  on  top  of  a  24"  pipe.  The  trench 
depth  varies  from  about  30  feet  to  22  feet. 

Excavation  done  by  Parsons  Machine. 


Lock    Joint    Pipe    Compatny 
165  Broadway.  New  York 

Pacific    Lock    Joint   Pipe   Co.,    SeoUle       Mexican    Steel    Products   &   Machinery    Co..  S.    A., 

and  Tacoma.  Wash.  Mexico  City.  Mex. 

CBnadlno    Lock    Joint  Pipe  Co.,  Ltd.,        Francis  Hankm  &  Co.,  Montreal  and  Toronto,  Can. 


MECHANICAL  FILTRATION 

FOR    MUNICIPAL    AND    INDUSTRIAL     USE 

ALL    SIZES,    TO    SUIT    LOCATIONS 


THE   "HOLYOKE  "  FIRE  HYDRANT 

THE      STANDARO      OF     NEW     EHeLAMO 


OUR    "IMPROVED   WALKER"   HYDRANT 

WITH     RUBBER-FACED    GATE  BRONZE     MOUNTED 

ADOPTED    BY    MANY    CITIES 

"~™""^^^"~    Writ*  for  C«t>legw«B  and    Ppieas    ^^^^^^^^s 


Norwood  Engineering  Co.   ■   ■    Florence.  Mass. 


We  build  NON-PULSITINI!  Pumps  • 


WebuildDeepWellPuinps.Elevinor,  Fire,  Mine,  PresBure  and  Pneumslic  House  Supply  Pumps, 
II  pays  to  forget  your  pump  troubles  flEd  start  with  the  LUITWIELER    SYSTEM. 


LUITWIEIER  PUMPING  ENGINE  CO.,     ::     ROCHESTER,  NEW  lORK. 


Five  Nine-Foot  Valves 

Bulli   for   Onta.rto   Power  Comp&ny,   Nlag&rK   Falls,   Cnnadn 

Controlling  water  supply  to  turbines.  Direct  connected 
to  generators,  each  developing  12,000  horse-power. 
The  valves  are  operated  by  15  H.  P.  Electric  Motor 
and  are  equipped  with  Tell-tale  Indicator  and  Limit 
Switch,  controlled  from  distant  station.  Diameter 
of  waterway,  nine  feet  (108  ins.),  size  of  by-pass  14 
ins.,  height  over   all  33   feet,  weight  130,000  pounds. 

THE   CHAPMAN    VALVE   MFG.  CO. 

Offlca  and  Worksi 

INDIAN    ORCHARD.    MASS. 


THE  SLOeAK  OF  THE  CMMEROI/—"  CHJRACTeil :   7HB  e/HtlBEST  THIMB- 

A.  S.  Cameron  Steam  Pvnf  Works 


NEW  YOR.K.  N.  V. 


DESIGNERS  AND  BUILDKRS  OF 
SIMPLEX  AND  COMPOUND,  PIS- 
TON AND  PLUNGER  PUMPS, 
HORIZONTAL  AND  VERTICAL; 
MARINE.  PRESSURE,  AIR  AND 
VACUUM  PUMPS  AND  CENTRIF- 
UGAL  PUMPS;  ALSO  SUCTION 
AND  JET  CONDENSERS. 


Cameron  Pumps 

are  backed  by  more  than  half  a  century  of  valuable  experience.     They  have  gained 
a  world-wide  reputaiion  for  simplicity,  durability,  reliability  and  economy,  as  they 
give  years  of  lasting  satisfaction  at  the  least  cost.     Investigate  their  record. 
An  opportunity  to  bid  on  your  requirements  will  be  appreciated. 


MORRIS  MACHINE  WORKS 

BALDWINSVILLE,  N.  Y. 


It  is  unnecessary  to  tell  Municipal 
Engineers  that  the  field  of  usefulness  of 
Centrifugal  Pumps  is  almost  unlimited. 
We  have  furnished  them  for  sewage 
pumping,  dewatering  trenches,  pump- 
ing out  flooded  cellars,  for  fire  purposes, 
and  now  the  multi-stage  style  is  displac- 
ing the  positive  pumps  which  have 
formerly  been  used  for  Water  Works. 
We  have  built  centrifugal  pumps  for 
forty-eight  years  and  haveacquired  con- 
siderable practical  experience,  which  is 
at  your  service.  We  would  be  pleased 
to  hear  from  you  at  any  time  and  send 
you  a  catalog  upon  request. 


Contractors  lue  Brownhoist  Locomotive  Cranes 

because  they  can  dep«id  upoD  these  cranes  workinjf  day  and  night  continually  withuuta  breaks 


Building 4lh  Avenue  Subway.  New-York  City,  4  Brownhoist  locomotives  crane 


PIPE    AND    CASING    FOR    DRILL    HOLES,   SHAFTS   AND  TEST   BORES 

FITTINQB    FOR    ALL    PUCSSURCS 
ALL    HINDS    OF    MACHINCRV     FOR    RINKINO     DEEP    WCLLR 


NEW    VORK    OFFICE  90    WEST    STREET 


UOLT  CATERPILLAR  TRACTORS  are  used  continuously 
on  the  Calskill  Aqueduct  for  pulling  stumps  and  trees. 
The  Caterpillar  works  successfully  under  all  land  and  road 
conditions.  The  road  of  the  CaterpUlar  is  always  smootli,  because 
it  lays  and  travels  on  steel  tracks.  There  are  no  wheels  to  slip. 
It  is  well  adapted  for  hauling  elevating  graders. 

HOLT  ClOTEBlPaiLlLAlH  tractor 


In  Roul-builiiing  and  hauling  it  does  not  damage  road  nor  sub-grade,  lu 
bearing  surface  of  3,600  sq.  in.  has  a  ground  pressure  of  only  4ji  lbs.— less  Iba: 
that  of  a  horse.    The  Caterpillar  turns  in  its  own  length. 

I  work.  Caterpillars  operate  on  soft  land  where  no  other  iesig: 
of  traction  power  can  be  used.  Every  Caterpillar  la? 
a  32-iQcb  stationary  power  pulley. 

The  Caterpillar  is  the  most  adaptable  tractor  iti  the 

Write  for  Catalog  J  16,  and  fall  infoTmalion. 

HOLT   CATERPILLAR   CO. 

PEORIA,    ILUNOIS. 

50  CHURCH  ST,  NEW  YORK. 


IROQUOIS    WORKS 

of  The  Barber  Asphalt  Paving  Co. 

BUFFALO,  NEW  YORK  NEW  YORK  OFFICE:  30  CHURCH  STREET 

Manufacturers  of  a  Complete  Line  of  Pavings  and  Road  Making 
Tools  and  Machinery 
TANDEM  ROLLERS  PIRE  WAOONS 

MACADAM  ROLLERS  SURFACE  HEATERS 

SELF-PROPELLED  ASPHALT.  OLD  MATERIAL  PANS 

CONCRETB  MIXERS  TAMPERS,  CUTTERS 

ASPHALT  MIXERS  (Small)  MOES,  RAKES 

HEATINQ  KETTLES  MELTING  POTS 

(SO,  too,  150,  400  Oals.)  DIPPERS,  SANDALS,  Etc.,  Etc 

The  Iroquois  line  is  based  upon  19  years'  experience  in  the  design 
and  manufacture  of  trouble -proof,  long-service  tools  and  machinerr 
of  every  description  for  street  paving  and  road  building. 

Send  /or  Catalogues. 
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The  Good  Roads  Machiivery  Company,  Inc. 


Home  Office 
KENNETT  SQUARE.  PA. 


New  York  Office 
No.  50  CHURCH  STREET 


"KocK  Crushin^^  Ttoad  ^uildin^  and  Contractor^ 
Machinery^  Toots  and  Suppties. 


Three  W Keeled  Steam  R.olIers, 

Tandem  R-oIlers, 

Combination  R-ollers, 

Ha\jlli>g  Engines, 

Oiling  Machinery, 

R.oad  Graders, 

Kook  CrusKers, 

Road  Drags, 

Wheel  Scrapers, 

Drag  Scrapers, 


ILo«Ld  Plovirs, 
Culvert  Pipe. 
Steam  Engines, 
Gasoline  Engines. 
Dump  Wagons. 
Dump  Cars. 
Hoisting  Drums, 
Street  Sprinklers, 
Street  Sweepers. 


Satisfied  customers  can  be  found  in  every  section  of  the  country. 
Every  machine  sent  out  is  fully  guaranteed.  Complete  Contractors* 
Plant  and  Equipment  a  specialty. 

Catalog's  ^ree  for   the  cuKfttg 


CASE  ROAD-BUILDING  MACHINERY 

DOESTHE    BEST     WORK     IN     THE 
SHORTEST    TIME    AT   THE    LEAST    COST 

Made  to  meet  every  requirement  of  modern  road-building.     Built  for 
hard  service  under  all  conditions.     Backed  by  our  70-year  reputation  as 

builders  of  dependable  machinery. 


Steam  Road  Rollers 
Municipal  Tractors 
Hauling  Engines 
Grading  Engines 
Gas  Tractors 
Oil  Tractors 
Road  Graders 
Road  Scrapers 


Road  Drags 
Road  Rooters 
Grading  Plows 
Rock  Crushers 
Portable  Stone  Bins  and 

Screens 
Sprinklers 


W» 


heelbarrows 


Complete  Descriptions  and  Illustrations 

If  you  are  interested— if  you  want  to  know  all  about  the  most  prac- 
tical, reliable  and  efficient  line  of  Machinery  for  constructing  and  main- 
taining municipal  highways,  roads  and  streets,  write  for  the  CASE 
Road-Building  Machinery  Catalog,  and  CASE  Gas  and  Oil  Tractor  Liter- 
ature.    Your  request  will  have  prompt  attention. 

J.  I.  CASE  T.  M.  COMPANY,  Inc., 
735-786  State  Street,  Racine,  Wisconsin,  U.S.A. 


A  Central  Mixing  Plant 

Is  the  Most  Economical  for  the  Assembly  of  Materials  and  also  the 
Distribution  of  the  Concrete  if  the  Concrete  is  Distributed  by  the 

INSLEY  METHOD 


ASK  OUR  NEAREST  OFPtCB  FOR  CATALOGVE  32 

SALES     OFFICES: 


J  MACHINSRY  C 


Ca.,  Soothern  Sales  Man-Kc. 
MUS^ENS  LIMITED-MoQti 
•'"     -1.  6.  Hyland  &  C 


CHICAGO- J 

BOSTON— Dyar    Supply    Co., 


&I0   Uain    St., 

y  Supply  Co., 

PHIbADtL'PHIA-Henry      T.      Poirce,      TOl 

Rullrtm  Bids. 
PITTSBURG-ZoiRler.Whaltfy  Co.,  Key  atone 

DETROIT— Wm.  H.  Cameron,  W(  Buhl  Block, 
CINCINNATI-C.    Taylor     Handmaii,     Mer- 


(    Bn- 


INSLEY  MFG.  CO. 

ENGINEERS    . 


-Ida. 

tITY-H.  C.  Darnell 


'LE-F. 
__BmldiT 
PRANClSCO-Langford.Baco 

EL  PASO^Kra 


16  Rialto  BldK. 

■  PASO  -Krakauer,  Zorfc  A  Mo 

LT    LAKE    CITY-Harrla    I 


:    INDIANAPOLIS, 

NANVPACTURERS 


n  A  Myrrn. 
1,  Sue.  Inc. 

>rB  Supply 

IND. 


Double   Acting    Rapid    Stroke 


Uni< 


'nion 

Pile  Driving 

Hammer 
We  Are  at  Your  Service 

to  show  you  just  how  one 
or  more  of  the  ten  sizes  of 
Union  Pile  Driving  Ham- 
men  will  solve  your  prob- 
lem vrith  greatest  economy 
of  Steam  or  Air,  All  vital 
operation  mechanism  pro- 
tected  from  breakage. 

Qean  work.  Rapid  work. 

Handles  all  work. 

UivioA  Iron  Works 

LnckttwanntL  Siding 
Hoboken.  N.  J. 

MsnufBctureri  ot  Excavating  Machinery  and  Contracton'   Equipment 


ind  £lectric 
Lg  E^ngirves 

DERRICKS,  of 

E-GR  APE" 

service  for  a  longer  time  at  ■«■« 
an  the  market.     We  want  you  to 


DULUTH,   MINN. 


MUNDY'S 

HOISTINQ  ENGINES 

MINING  AND  MUD 

DREDQINQ  ENGINES 

ELECTRIC  HOISTS 

STEAM  BOILERS 

DERRICKS 

AND  PILE  DRIVERS 


NONE   BETTER 


J.  S.    MUNDV'S    ENGINE   WORKS 

22  TO  34  PROSPECT  STREET  -  -  NEWARK,  N.  J. 
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TF  successful,  Wire  Rope  in  its  peculiarity  of  Construction  and 


in  properties  of  material  must  exactly  fit  the  conditions. 

Throughout  a  very  long  experience,  we  have  specialized  in 
the  development  and  application  of  special  Ropes  for  the  various 
wire  rope  uses. 

For  all  severe  work,  we  recommend 

HERCULES  WIRE  ROPE 

(trade  mark  registered) 
The   great  tensile  strength  possessed  by  HERCULES  Rope, 
together  with  its  unusual  toughness  and  flexibility,  make  it  safe 
and  durable. 

Tell  us  how  your  rope  works  and  we  can  furnish  one  that 
will  give  you  maximum  service. 

ESTABLISHED  1867 

A.  LESCHEN  &  SONS  ROPE  COMPANY 

NEW  YORK,  90  WEST  STREET 

CHICAGO  ST.    LOUIS  DENVER  SAN   FRANCISCO 


ROBERT  A.  KEASBEY  CO. 

100  North   Moore  Street 

T«l.  6097  Franklin  NEW  YORK  CITY 

STEAIW    PIPE    AND 
BOILER    COVERINGS 


"RAKCO"    BRAND 

Asbestos  Flax  Rubber 

PACKINGS 


sulated 


WIREF 
FOR  E) 
PURP 


John  A.  Roebling's  Sons  Go. 

OF    NEW    YORK 
117-121    LIBERTY   STREET 


Of  Gsurse  You  Want  to  Know 

What   Other    Engineers 

are 

Doing,    Saying,   Thinking 

DeveU^menti  of  today  are  itandarcl  jxactice  tomorrow 
— and  antiquated  the  day  after. 

Engineering    Record 

can    Iceep   you  in  touch  with  eveiy  live  subjed  in 
die  whcJe  dvil  engineering  field. 
It  ii  a  real,  practical,  cmstant  help  to  every  nibKiiber. 
Add  the  RECORD  to  your  worlcing  equipment — 
read  it  every  week. 

Inued  Even  SmIurtU*  — • ,         -    .      .1  TriJ  SubacriBbv 

>3.00P»Y«.  ^''■""-^"■"""^  20W«l.lx»l!oO 

Engineering  Record,  239  Wut  39th  Street,  New  Yoik,  N.  Y. 


Price,  $75 


The   Real   Test 
of  a  Typewriter 

Is  what  it  Joes  and  Aw  long  it  does  it.  No 
matter  what  you  pay,  this  must  be  the 
basis  of  vour  purchase.  Think,  then,  of 
the  record  of  thousands  of  Royal  Standard  Typewriters  in  the  strenuous 
"grind"  of  railroad,  insurance,  and  big  corporation  offices,  and  in  import- 
ant departments  of  the  United  States  Government.  This  record  prove; 
beyond  question  or  doubt  that  the  Koyal  measures  up  to  the  highest  stand- 
ard known  among  typewriters — in  materials,  workmanship,  endurance,  speed, 
action,  quality  of  work,  and  general  adaptability. 

The  Bat  Built  Typewriter  in  the  Worid 

Our  tiUARANTEG:  That  the  Koyal  Standard  Typewriter  iB  made  of  the  hiKhest  ^nit 
mBlerUU  obtainable  and  by  the  moat  skillful  workmen  money  can  hire.  That  il  wlir  do  work  o( 
tb««fi/ quality  forajrrni/irr  length  of  time  at /fu  eipeuae  far  upkeep  than  any  other  typewriter, 

Wrttti  tor  The  Royal  Book 

Then  prove  the  bie  meaulncr  af  the  Royal  Record  and  the  big  economy  of  Royal  Price  bi 
havinK  a  roacblne  demonstrated  In  your  own  office.    No  obligation  whatever.    Write  Sew  Vorl 

ROYAL     TYPEWRITER     COMPANY 

Room  No.  69,  Ropd  TrpawriUr  BuiMing  N«w  York 

Branch  ttffitei  and  agfidtt  in  all  principal  citirt  0/  the  aorld 


TIIEPEm  PEERLESS  BLUE  PRINTIIIIiEOUIPM[RT 

PIHNTS,  WASHES  AND  DRIES  AUTOMATICALLY 
Aay  leagtt  In  one  piece.    M>  wHaklea  or  Jlatortlong 


IN  PREFERENCE  TO  ALL  OTHERS 

Ask  Regarding  the  Pease 
Direct  Blue  Line  Prints 

These  prints  are  absolutely  fast  color,  and  are 
practically  without  shrinkage.  Especially  Sne  for 
maps,  typewritten  matter,  etc.  The  City  of  Chi- 
cago and  many  leading  Engineers  are  using  them 
largely.    Ask  forsamplesand  further  information. 


THE       C.       F.       PEASE      COMPANY 

ise    WEST    ADAMS    STREET  CHICAGO,    ILLS. 


you  can  file  700  to  1000   blue 
prints  in  the  handy  manila  pockets 
of  this  convenient  "Y  and  E"  file. 

Evefy  print  will  be  k«pt  flat,  clean  and  smooth 
with  edges  sliaighL  Prints  are  indexed  so 
you  can  locate  any  one  instantly.  ''S^i""  SdE^M^^ 

Valnl  Pile. 

"Y  and  E"  Mammoth  Vertical  File 
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For  Blue  Print*,  Drawinc*,  Tncinga,  Etc, 

comci  in  two  rtock  liio.     When  clewed   lakei  floor   ipace  ol   4  » 

Wben  open  piovidei  huidy  lable  foi  Mudr  or  noUtioiu. 

Should  be  in  erery  tnfnttt  and  archilect'*  oAce.     Write  or  phon 

booklet  2139  wkh  all  delaik. 

360  BROADWAY 

M^''^  fy-      PboH :  U34  Pruklin 

NEW  YORK 

Eiecuinre  Oficea:  Rocherter,  N.  Y. 


GEOUGE  M.  EDDY  (t  CO. 

345   TO    }S3   CLASSON   AVENUE 
SKOOKLYN.  N.  Y. 


Plsn«M«  of  th*   Tap*   Mwiutacturln^   Butin—   In  Afnarioa.   tad   tha  oolr   finn 

giving  Ha  whale  tlR>«  and  Mitlr*  kttontlon  to  tha  voMnutmctiait^ 

of  Tapa  Neaaura*. 


DRAWING  INKS 
ETERNAL  WRITING  INK 
ENGROSSING  INK 
TAURINE  MUCILAGE 
PMOTO  MOUNTER    PASTE 
DRAWING   BOARD   PASTE 
LIQUID  PASTE 
OFFICE  PASTE 
VEGETABLE  GLUE,  ETC 


HIGGINS' 


ARE  the  FINEST  and  BEST  GOODS  of  THEIR  KIND 

Emancipate  yourself  irom  ihe  use  of  corrosive  and  ill-smelling  inks  and  ad- 
hesives  and  adopt  the  HiESliu  Inks  and  Adbeslves.  They  will  be  a  revelation 
to  you.  they  are  so  sweet,  clean,  welt  put  up,  and  withal  so  efficient. 

At  Dealen  Oeaerally 


CHAS.  M.  HIQQINS  &  CO.,  Mfrs. 


371    NINTH   STREET 
BROOKLYN.  N.  Y. 


THE    HANNA    MFG.    CO. 

TROY,   N.   Y. 

Manufacturers  of  High  Grade 

ENGINEERING    INSTRUMENTS. 

HANNA  INSTRUMENTS  Kre  tha  but  In  the  fi«ld. 


Our  lln«  of  Trnnviw  and  Levali  &re  mad* 

by  akllled  tforkman  with  th«  moat 

Improvad  Machlnary. 

All   Grnduatlona   on   Solid   Sllvar. 

Lenaa  Syalem — Tha  Acma  of  Parlacllon. 

Ei)»ry  injtrumint  fully  guaranUid, 

Wrlit  for  Catalog. 


BAUSCH  &  LOMB  OPTICAL  CO. 

ROCHESTER,  N.  Y. 

Manufacturers  of  High  Grade 
Engineering  Instruments 

5PECIAUZINa   IN 

Interior  focus,  dusi  and  water  proof  telescope 

Variable  power  eyepiece,  illumination  control 

Tarnish  proof  graduations,  red  anil  black  figures 

3-screw  base  of  American  design 

Saegmuller  Solar,  counierpoise  plummet 

Mining  and  slope  stake  attachmenis 

Superior  optics,  permanent  adjustmenis 

Transits,  Tachymeters,  Tlieodolites 

Levels  and  Alidades  of  superior  construction 

New  complete  catalog  of  unusual  intfrest  sent  on  rcqi 


KaE  , 

SURVEYING  INSTRUMENTS 

are  used  on  everj-  important  Engineer- 
ing Work.  They  excel  in  Design, 
Workmanship,  Accuracy  and  Dura- 
bihty  and  always  represent  the  latest 
progress  in  the  art  of  building  instni  ■ 
ments  of  precision. 

CONSULT    OUR    LATEST    CATALOCUC 

KEUFFEL   &    ESSER    CO. 

NEW  YORK-127  F«lton  StrMt        BmmI  Mea  a^  ftfrin    HOBOKEN.  N.J. 
CHICAOO  *T.  LOUIS  WtN  mANCISCO  MoimtcaL 


'THE  '■  U  "  Standard  Transit  as  shown 
*  here  is  made  by  us  in  four  sizes,  viz : 
6/^.  5%'  4?8  and  4J4  inch  Horizontal 
Circles. 

This  type  of  Instrument  is  rapidly  super- 
seding the  double  straight  standard  con- 
struction as  it  is  superior  in  point  of  rigidit}' 
and  therefore  holds  its  adjustment  better 
than  an  instrument  with  straight  standards. 
Inqnhies  MoUdttd.- 

EUGENE  DIETZGEN  CO. 


DRAWING  MATERIALS 

MATHEMATICAL  AND  SURVEYING  INSTRUMENTS 

MEASURING  TAPES 

218  East  23RD  Street,  New  York 
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The  Three  Essentials  of  a  Perfect  Cement: 

BEST  MATERIALS       MODERN  MILLS      SKILLED  MEN 

Q  The  raw  materials  that  go  into  the  manufacture 
of  Lehigh  contain  in  their  natural  state  the  proper 
elements  in  almost  the  same  proportion  that  are 
required  for  the  best  portland  cement 

Q  The  mills  through  which  the  raw  materials  pass 
have  the  most  modem  equipment  for  proportioning, 
grinding  and  fusing  the  raw  materials  and  then 
cooling  and  grinding  the  clinker  for  the  finished 
product 

4  The  men  who  watch  over  the  manufacture  are 
picked  men,  and  they  take  pride  in  their  work. 

Q  These  are  the  reasons  that  in  the  cement  industry 
the  name  '*Lehigh**  is  synonymous  with  "quality**. 

LEHIGH  PORTLAND  CEMENT  COMPANY 


ALLENTOWN.  PA. 


261  Broadway, 
NEW  YORK 


CHICAGO,  ILL. 
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PENNSYLVANIA 


Portland  Cement 

BEING     USED    ON 

THE    NEW    SUBWAY 

AND    ON 

The  Catskill  Aqueduct 

ITS  USE  IN  THE  GREATEST  ENGINEERING  FEATS  OF  THE  DAY    BY 
AMERICA'S  LEADING  ENGINEERS  DEMONSTRATES 
ITS  EXCEPTIONAL  HIGH  QUALITY 


PENNSYLVANIA  CEMENT  CO.,  42d  Street  Building,  N.  Y. 

Room   1210 


n 


Consider  for  a  Moment 


the  actual  value  to  the  buyer,  of  the  name  **Atlas"  on  his 
cement.  It  is  in  itself  a  certificate  of  superior  quality. 
A  reputation  such  as  that  held  by  "Atlas"  Cement 
is  an  absolute  safeguard  to  the  buyer  who  appreciates 
the   necessity   of    selecting  the   best   building   material. 

"  The  standard  by  tvMch  alt  other  maKe»f  are  metMured'* 

THE  ATLAS  Portland  CEMENT  CO. 

CHICAGO  30  BROAD  ST..  NEW  YORK  PHILADELPHIA 
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John  Fox  Nicholas  Engel 

John  Fox  m  Co. 


POSTAL    TELEGRAPH    BLDG. 


255   BROADWAY.  NEW  YORK 


,  (.TELEPHONE,     5747    BARCLAY 


••  <*^ 


CAST-IRON  GAS 
AND  WATER  PIPE 

FLANGE   PIPE 


Special   Castings 

for  Bell  and  Spigot  or  Flanged  Pipe* 

MANHOLE  FRAMES  AND  COVEKS 

Sewer  Castings^  Shear  Gates,  Flap  Valves,  Sluice 
Gates,  Fire  Hydrants,   Gate  Valves,   Lamp  Posts* 

VALVE  BOXES  AND  COVERS 

Cast-Iron  Columns* 

GENERAL  FOUNDRY  AND  MACHINE  WORK 

Supplies    for  Water    and    Gas    Works,   Railroads, 
Contractors,  Engineers,  etc*,  etc. 


HKNAN  REFUSE  DESTRUCTOR  AT  CUFTON.  RICHMOND  BOROUGH 

HEENAN  REFUSE   DESTRUCTORS 

FOR  THE  DISPOSAL  OF  CITY  WASTE 

IDEAL  CONDITIONS  OF  SANITATION 
AND  ECONOMY 

Mechanically   Fed 
Mechanically  Charged 
Mechanically    Clinkered 

NO    HAND    OPERATION 

VALUE    OF    POWER    PRODUCED    EC4JAL 
TO  TWICE  THE  COST  OF   OPERATK5N 


:   WRITE    FOR    FULL    PARTICULARS   = 


THE    DESTRUCTOR    COMPANY 

III  BROADWAY  NEW  YORK  CITY 
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RODQERS  &  HAQERTY,  Inc. 


"Ti)  Generat  Q 
Contractor's 


152nd  street  and  HARLEM  RIVER 

NEW  YORK  CITY 
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W.  J.  FITZGERALD 

CONTRACTOR 

547  WEST  45th  STREET 
NEW  YORK 

TELEPHONE  19  BRYANT 


Dealer  in 


New  and  Second-Hand 
Paving  Blocks 

of  eveiy  deacrifUion 
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1840  73  YEARS  1913 


The  Evening  Po^  Job 
Printing  Office 

JOHN  NOLTY,  President 


OFFICE  AND  PLANT: 

156  FULTON  STREET,  comer  of 
BROADWAY,  NEW  YORK 

Telephones :  1315-1316-1317  Cortlandt 


ffot  connected  tvith  any  netu^paper 


THIS  OFFICE  is  continually  receiving  unsolicited 
testimonials  from  its  patrons,  showing  great  appreciation 
of  the  quality  of  the  work  it  produces  and  of  the  invariable 
promptness  for  which  the  house  is  so  celebrated. 

EQUIPPED  with  the  latest  machinery  and  with  the 
most  skillful  employees,  it  is  in  a  position  to  produce 
printing  of  any  description,  whether  of  a  TECHNICAL^ 
LEGAL,  or  GENERAL  nature. 


THIS   BOOK   IS   A   SAMPLE   OF   OUR   WORK 


Additional  safety  and  economy  ii 


Track  Maintenance 

I  been  proved  by  the  use  of  Continuous  Weber  and  Wolhaupter   base 
supported  rail  joints — after  fifteen  {15)  years'  service. 


CONTINVOVS 

INSVLATED 

JOINT 


CONTINVOVS 


WOLHAVPTER 


■LOLLED  FROM 

BEST    QUALITY 

STEEL 


HUliBat  Awards  1 
Pa.rta.  1900 
Buffalo,  IMI 
St.  Louli,   1904 


London,  E.  C.  Eng, 

Uontreal.  Cunnda. 


CONTINVOVS  GIRDER 


THE  RAIL  JOINT  COMPANY 

MsilMra  of  Bua  Supported  ILall  Jolnta  tor  Standard  A.nd 
Spool&l  R.B.II  Soollona,  n.lao  Glrdor,  Sl*p  or  Compromla*.  Froi 
and  Switch.  B.nd  Inaul&tod  R.b.11  Jolnta.  Protootod  by  Palonta. 

GENERAL.    OFFICES.    185   Madison    Avenue,   NEW    YORK    CITY 


4,S 

Tslophons  Connection 

WATSON 

G. 

CLARK 

Ci-vil 

Engineer 

50  CHURCH  STREET 

NEW   YORK 

BrfVrf*4> 

Setuerage 

Wafer-  Wttr^ 

DOCK  CONSTRUCTION 

TEST  BORINGS  FOR  FOUNDATIONS 

NEW      YORK      STEAM      CO. 

PURNISHEIS    STEAM     FOR    POWEH    ANU 
UBAT     THROUGH     STREBT     MAINS 

140  CEDAR   STREET       west  sthkkt  aoii-mNa      NEW   YORK 

Uptown  Opticb.  No.  t)24  Madison  Avbmub 


CITY  ENGINEERS  MUNICIPAL  CONTRACTORS 


I  THERE'S  NOT  A   MEASURING   TAPE   THAT   WEi  GIVE 

YOU    AS    ALL-ROUND   GOOD   SERVICE   AND   SATISFACTION 

AS   A 

I  SAGINAW,  MICH.         M    ^J^^^^WmW  N»  Ywrk  I 


Send  Pur  CaUfefv*. 


ESTABLISHED  U 


i;onlIIiipl»Ir«  Ib*  use  of 


APPARATUS     >.,. 


Venturi  Meters 


NBV/  YORK  CITV  has  the  S  largest  water  meters  In  the 
world.  They  are  set  in  the  new  Catsklll  Aqueduct  and  each  one 
has  a  capacity  of  650,000,000 gallons  per  day.  An  Illustrated 
description    of  these  meters  will  be  mailed  upon   request. 

BUILDERS  IRON  FOUNDRY    ::    Providence,  R.  I. 

"  liuUiicrs  of  the  Venturi " 


Americaiv  Pipe  ®,  Coivstructioiv  Co. 

112  N.  Broad  St.,  PhlIad«lphiK 
ENGINEERS    AND    CONTRACTORS 

Also  Mknuholufars  of 

WELDED     WROUGHT      IRON      PIPE 

UDFdBndcDi-eredvlilipuieceiiieDt—brllaadBplgol  Joints  for  lead  caulkJog 
The  Only  Nan-Coiroalve  Pip*  an  tha  NKfkst  Geod  loi  any  Preaaur* 


The  advertisements  appearing  herein  have  been  refxinted  on 
cards  5  /^  by  6  inches  in  size,  each  card  bearing  the  official  seal 
of  the  Society.  Tliey  form  a  collection  of  data  cards  descriptive  of 

ENGINEERING  AND    CONTRACTING   EQUIPMENT 

AND   SUPPLIES 

and  have  been  distributed  to  each  member  of  the  Society,  and  to 
numerous  engineering  societies  and  libraries.  It  is  proposed 
to  make  this  list  more  complete  with  each  issue  of  this  volume. 

THE  MUNICIPAL  ENGINEERS 

OF  THE  QTY  OF  NEW  YORK 


if^"" 


^^^^'"^ 


^^<^ 
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This  book  should  be  returned  to 
the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  is  incurred  by  retaining  it 
beyond  the  specified  time. 

Please  return  promptly. 
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